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Abstract of JP 2003088512 (A) 
PROBLEM TO BE SOLVED: To provide a 
monitoring device capable of not only surely 
detecting the state of a matter to be monitored but 
also being miniaturized and simplified. SOLUTION: 
This monitoring device 1 comprises two or more 
independent distance sensors 1 set toward different 
positions within a region 50 to be monitored to 
measure the distances to the matter to be 
monitored; an arithmetic unit 22 for arithmetically 
calculating the time change of the respective outputs 
of the distance sensors 1 1 ; and a detection 
processor 23 for detecting the shape change of the 
matter 2 on the basis of the calculated time change 
related to at least one selected distance sensor 1 1 
of the distance sensors 1 1 . 
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S^tB/^vny^Y^nyr-ibSo LTJgSOffiS-t: y-tr l l « N mu f P S B 2 0 ic m 
flEStlffctK Sltt>^l 1 <E>tfJ*j t LT©ffi«1f fg^frJfflSB 2 0 fCtU^-r S «t 5 

ttiasnT^s. ecu, g«flt?B£H:, 0j;ifcr^ig£ffiSi£gtHf stuosii-t: y-t 1 

Egii-feytM 1 fr5l$3K?iJWU:SK#T3 «t 5 K«fiSfS 4: «fc^„ $fc, 0 4> Eg II -b ytf l 
1 tUmmm 2 0 t «\ gijfti: LtiLT$SA\ -# i: L TUtijic L T t «t <^ 0 
[ 0 0 4 1 ] 

zrzmm-byyi i a, *msojg«-ett, 0 2T'iBi5Lrij;aE3x2(csijn/cM 

5 KfcffSf S <t a tC, ffift 1 0 (C 3 x 2 CRIShT^4. 
[ 0 0 4 2 ] 

SftKiWEB, Egpf-by-^i l l OtcM^JtfJfcfSM^ns tf. 

fffif* 10' «t 5 fc, gft 1 0fC;*7-7**OttTt> <fc^o d©±H^ 1 1 

c <Z> did icmWT %o zcDXo 10' Sl^SCfcT?, 'hiftLtfe 

S^igjjiM 5 o zg^icmutz c i:^T?#So Sftio" a, /hg?&, 20 

3 *f*j£ 5 tfgfc e.*^<t d tcSgpffi-b y* l 1 fctagf* d i:#g^KfT&*S£>?, & 
[ 0 0 4 3 ] 

c c T?, EEM-fey+J- l l t^^T* SfcffiiWf «fflt5SHr>U- l 1 i: LTte, * 

-b ytfttJiatJSUr (7 * r -f 7"Mii£-tr y+O ?«65 0 $ fc^ffl t Z> EEg|t-b y l l 

<E>£fflv>3 c U\ c © 9 ^Egit-try-9- l l^ffli^at', S£t!gB 1 

«T?£fflifc:«JST?#3o KT, Sg^-by^l 1 O^SSflJ t L X <D * ftmmm * y ^ , 30 

&-by?\ nmik^jiTsmm^yv, y^myt^m%i^y^^-D^xm^mmLrm 

[ 0 0 4 4 ] 

05O7a-y^0?:#iLT, M-by<tl 1 (D^jM&l t LTOJ^I F£ M §J <D Eg H -b y 
^30 (UT^^iliSESI-tr 3 0 ) fc O ^ T f# ^ f 5 „ * fl. Sg E « •& y-y- 3 0 fi 

, ^t)i$57i'f^i)tftyfpjs„ * ft suss -fey* 3 Ofi, st«^2 tc5tm«r 
FS^-r?)^Fa^¥ISi: LT<D*nftMg|$3 1 s *n«S)tg|5 3 2 b, *n$IEg^-b y -y- 
3 0 ^W^Umt % -tr y^ff;ij'#pgp 3 3£-&A,T**fi!iSftT^5 0 S /c -b y V M W SP 3 3fi 
, ffilJffl^B 2 0 (DWMU 2 1 (0 3 #F.SJ tCffiU § «fc 9 JC LT fe «t ^ 0 

[ 0 0 4 5 ] 40 
*^ftFSIitgf5 3 1 (Cli, *n L E D 3 4 t MM U y X 3 5 t tfffi X. 5 tl T «3 D , MLE 
D 3 4 ^BIi^n/c*^)t«7tS(i,lMUyX3 5 £/>LT,ffl^¥f77tS©tf-A^ 

i/^jufe^tfo *n^S7tg^ 32^. *^3t!«awa5 3 1 £«£ 9 gta# 2 ±tc^/s$ 

s is « fi s ia « t be b $ n . *s # t ye m M ^ * - y <o m k. <t 5 is # ^ * - y « * s ft f 

S§ft¥©i: LTO 1 ^TCOffilltta*? 3 6 (£ITPSD36J:^5) k*tLT^S 
[ 0 0 4 6 ] 

? Stc, *^»ffil*-by9-3 oa, p s d 3 6 ±_iclt&mz tiz&m^z-yytcoi&mtiLW 50 



[ VI ) 



3 9 «\ -fey+i-SiJ®g|5 3 3 rtlCfi^^T^S. IP "5, £ft UVX 3 7 «fc 0 Sft^ft 

s£M 2 ±K:£/££ft/c AftX^-y b ©M# 2 5, <Q K tf ft © l*U PSD3 
6 Jc XMt i>ft-?fe 0 , §)tUyX3 7t:i^i?ti/iiig2 ht 

§o 10 

[ 0 0 4 7 ] 

§ftU>X3 7 F,^l^$n/c^-A^©^g|ff^O) I 6©**Sii$-y:?)3-f--r 

sssnr^s. tot, ^a3to»»^'>a< ffiBttm*^sc fc^Tt *o s^w±t» 

3 WiML/cftST&oTt flO P S D 3 6 ±<D A 2 - y ft<D± 

t?^l^?£oT, S^{fi^©ffiJ££M5*&^MT*&ftl£,fc^ 0 
[ 0 0 4 8 ] 

f^t, ^8Eltyt3 0tt, *^ftMSf5 3 l^g)tt§tf-i,)t©i£fi^iryf 

t5, Cftfc«J:0, 12 (b) -eiMWLfc»£3 e-2>tttfM&S»£T*oTfcs 
VMDT?fi£ffifiii*#«fbtf #So $fc*Jl-«E*ti'^3 0l4, *^LED3 4 (ft 850 

*-j£0ffl&»t?j£«s-i2\ *^ft§ftgP3 2 ict oaasKote*! o**siaii-s*«w 

F^*7i';l/**fl§*.SJ:5ti:LTfeJ:^o encit), ftSLft o»»*ffi«t § c 
fctfTtS, £fc, c © SE SS El fc-fey-9-SHcg3.se: i: «fc 0, 02 (b) ^ffiUHL 
ft t£-Afttf«£Sif £?M$©-fey-9©e-Aft©f21Pfc§ttS Lt^KSSo en 
KJ; 0 , £-2>fttf«fcS*£-T?*oTfc[i^fc:!!B*frLfc^ J: 5 PI '& ? S & g ft < is 
mmwtt'&mitT f So L E D 3 4 5 y^^[WI^$-a:T*^ft 

§ftg($3 2 ®7:/:/0«tt*Wil5*sraHHtt«*fToTfeffa , T?*3o 30 

[ 0 0 4 9 ] 

H6*#jaLT, P S D 3 6 C^TS 5 tR«t S 0 121 6 (a) (i, ISWfllT'S 
0 , 16 (b) tJtSMffiirffillT&So 06 (a) t^-f «fc 5 , PSD3 6(i, 

*£«^*-y «t 0 ^SftMfc^ bTfe o , £ /cSgMfttc «fc s*g«^*-y©& 

[ 0 0 5 0 ] 

SfcH6 ( b ) fc^J: 5 K, P S D 3 6 ¥M©y U 3 y©ftgfi^£-yftfc§ft 
■f S{|lJ©Sffi£ P/l 3 6 a , PJf 3 6 a fcSfcHBJOSffiKNJi 3 6 b, * L T P S 3 6 a 
i:N|3 6 bfcEXtiHKSS I|3 6 cfrSiSSnT^S, P S D 3 6 £ ^« £ ft S 40 
#^*-yi±, ft««$!£ft, ft Mi: LT PI 3 6 a © M 4ffi K ft S ft M 3 6 d 

[ 0 0 5 1 ] 

*^Sgi£-fe y-9 3 Oli, P S D 3 6©MSfr£m^£ftSftM©(±i^fg^fcfig1f$8 
m*jgP3 9tc£ 9 2Rg-f Sc. hta 0HS«^*-yoiS«ttll1««i: LTg«;^-yo 

s/c, *M-nsg^-feyy- 3 o a, Hg*ffs e-Afttc, ^«4)B^«ci:Tf, a rata 

[ 0 0 5 2 ] 

Ifcftili^St-fe 3 0 ©-fe V +t $IJ ®l g[5 3 3 (i, PSD3 6IO;t)ig«^?-yCl-L^B 50 
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itt±, $U ftM£5gftf? ± LT fc «fc v U igftfi^* U v h c 4: KiJ: !> , 

-i*JtOHi^t>«fk*-&5«J:5K:LTt,«tl^„ * LT-fc >^$IJM 3 3 tf-Aft^fi 
SLT^SI^OP S D 3 6 (DttifjUfrZ If - A ft £ M L T l/^ & l/> B# CD P S D 3 6 CQ ft ^ 
ffi*ML3l^feW^ffi%S-m-rS. $fe-fe>-9-f|Pj»ffl5 3 3 tt % fllitt*5S«-r § /c46t , 
^HKiMff Mff&i/^ ^<D¥^tfJ^ffi£S{i^*->cQ<fiH§{5§11i «T'S5I-uiS 

m x zmmt Lrum^m 2 0 ^nmtZo 10 

[ 0 0 5 3 ] 

A = f X w/ ( x - b ) ( 1 ) 

f ^nft^ftgfl 3 zo§«l/>X3 7 £#-l^yXi: b/c i: t *OU>XoiljSEIt 
, wfi, *nLED34tPSD36 fc©H©ffifll, f^i^ntf, M U > X 3 5fcf 

ft pyx 3 7 co ft m m <o sg if dig) , b«psD3 6co§ft^^coBamtcfs^-r§^ 

Sfc^Efi, ftiJMg 2 0 OSiJffllgp 2 1 C J: D Sglflffi A © g tfj £ ft 5 h «fc^„ 20 
[ 0 0 5 4 ] 

£fc«±?{±s ^nHSBEKHr >V 3 0 {± , Sgli t L T iJ Sgfl^ffi x Z tH ii f % K o ^ 
[ 0 0 5 5 ] 

fr5WHJLfcffiSH 1 H 2 ^*ff L 1 © ¥ T' & § H ?T L 2 Tf fe «fc 30 

^¥^lhbtfecfci>b, MM 3M££i6, «f5S5iJWJc»»¥^ffi*»til-rs 

r-#2&# v >& < T?3&, 

[ 0 0 5 6 ] 

£© J; d fC, *^^Sg|f-fe>^ 3 0tt P S D 3 6 £ i: T\ ItttiSTtSO 

[ 0 0 5 7 ] 

0 8 ©7"D >y ^0%#SbT, * f§ HJ§ © M CO BBlC & ft § jS g & "fe > ^ 7 0 fcO^TSi 

e^-r § 0 m^m-t y*> i cm, LT©e^K>MfsgE! 7 1 , aiisgisgi: 40 

LTOS^SSfHgP 7 2 , -tz yy-fffijffllgp 7 3 *^A,Ti)S?ht^5. £ 5» t -fe y mU ffll 
gP7 3F»y£{±, iS^&^ffg^ 1 ©StMfcS^ifcgfagp 7 2 <o§ioi§HiT'illf 2 $ 

TosEn^mm-r zmmnmu 1 4 ^fi^ ^nt^s, zrztyvmm^ 1 3 sijiag 
g 2 0 cd $ij tp 2 1 Km^. % ± a tc it t. =fci/^o s s^asiMMgp 7 1 tm^m^m 
i$7 2tte, *nm<D&m-e&m#tLitw, -m^ttiK ?bt, it w tti 
7 4t:-mHi^n?>gt;a#2S't ; cDsg^it±, eiifotofcbTt i^, cnii, «ea# 

t m s c t ft v # § s -e § c 

[ 0 0 5 8 ] 
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K^li«l : ?%igi!i*-e-5Ci:li:«fcD«»W*%flSt»0'T?feSo lot, lg^Mil-t?y 
(BO i:T*i$HM£fctHtSi: t^ttntf, SItf»fr o T v> i> <D 2 ST 

<Dmm*m%.?5z t&-v%5 0 «ttftoif«iiictJ:5*<, *t.a^s*t 

[ 0 0 5 9 ] 

h 9 <o7uy tmttmmLx, *%m<Dmm<D&mic*sifznM$i>*)i'xmM*>y 8 o 
ic-o^xmmt^o mm&'tfrxtem-k y*f 8 o a, vttttgsmffis 1 h-t:y-9-$ijM 10 
8Zi*nifi)«*nT^5. msaiifc&smgR 8 Hi, 7y7-7";&itA,-TF-iiifi££n, se 
a# 2 iciRiit-T/<;i/xaH*n/t*a»oafii:s mm 2 T-gi^n/cMiscD^fgh 
£ t -b > -9- sij ® sis 8 2 n\n\x, nm®.(Dm&t%;m t^mrsmxpm^ z %x 

2 o <dm® & 2 lrtti^si^LTfei^. s/t, tM>M§M sib, *mm<o 
&mx*i&-ft t Ltti}\ mmm^jixmm^tmmm^m^ tttmw^mi&Lx & 

£fc, 7 0 fcra«fcffl*#2 STOffiKli, RtP B 1M^<D & <D h LT 

«t^o ftSy^lCti 1 0 G H zifiOV^^PSTSS. 

[ 0 0 6 0 ] 

tttfBK ft*©?, *tftj£ 5 £ «fc 0 If hT'iJS-TS C ttft't§= «M 

«t 5 , P S D ± CD ISfi id 1 - L» ft if X If % c £ «fc & & iJ Eg % IB z t c i: a ^ „ $ « 
fc, *^«E*-b^-9-0«fe 3 CiUn§ c £tfft^ 0 ^t, it M A x S£ it -tz > -9" 

soft n^ichmit? % z t ifvimxh*. 

ja±<E>amss£Eai-fe 3 0 , igs^yt7o, tit/^i/xiity^ 8 0 ttjaws! 

[ 0 0 6 1 ] 30 

0 1 0 <D7n <y ^0£#?s LT, #fgfil3 0i£jfc0J&l££*5tt5/Vy y^ft^Eggf -fc y ^ 
4 0li:o^TKlBt4. ^7"§yft^E§|i§ -t 4 0 , «CM 2 <7)ft £§ft I" S 

*£Kgi: LT<D3I 1 <D§ftgP 4 1 s % 2 cogftgp 4 2 , -tr > V U t P g|5 4 3 £^A,-?M 
jntl^c 33 1 <D^ftg[5 4 1 , H 2 <Dgftg|5 4 2 fnfn§«l/>X44a 1 4 

4bt, lSCifttf i:LT<0SlO7^>CCD4 5, S2 ©5^ > C C D 4 6 ^ 
1U £nT*J !K SUM 2 ^Oftli, §ftU^X4 4 a , 4 4 b * ft L X * ft ZftW, 1 
«7^yCCD4 5, £ 2 © 7 -< y C C D 4 6 K Hgft 2 ft % „ $ /c , 2 6 CD ft 

, HSWHistM 2 £F3ft£nT^5!8£t)fc<E>«i:M 2 £ ft T? 3 „ £CD*1^ 

[ 0 0 6 2 ] 40 

0 1 1 tc^-r«t d tc, /<7i/7^EH:y^4 0li, MtS<DM^ - 

ft¥Sic«tD^^M^5 ot^bt, #s<D$!g^*- > * & -DmmKitmitiTt % «t ? £ 
z-y\$, mx-itmi i (a) <d£?ic, #mmmftw.m<Dm&tt%t£^ 0 

m&i*. fnfno*t«*E*SJ:5li:LTtJ:^, Sfe, Hi 1 (b) OiH, ^ 
IfflWftfSt L < liHaox 'J y LT t. J:^. $ 6 K , XU<yhftli, Zft^ft 

OS*a**«t 3 K LTt>«fc V^o £<D*§-&s l^OiMcX'J 7 h)tA\ 1 

¥Elffi-b >^ 4 0 (4, It t ,S 5 O 3 7 h 7 X h tflfi ^ o ft 0 , 5 50 
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K<'l fc lEfigfciflfl^tf Rl^T-feSo 

[ 0 0 6 3 ] 

3: fc , -fe ^ f" m>J P 4 3 ft fc tt , Il©7^yCCD45, ^ 2 ©7 ^ V C C D 4 6 «f 

n^n ow^ffloffliam^ffi*jfmi-sfflMai*i(W8iifcLTofflKiai*waisi548 ^ 

MiSnt^i, $ fc-fe ytffrJM 4 3 fcj\ WM&U 2 0 cDfrJM 2 1 ft fc H * 3 «fc 9 fc 
Ltfci^o * 5 fc-fe yy-fflfSiaS 4 3 ft fcfi, |]©7^yCCD45, lg2©v^yC 
C D 4 6 0*-tt* r ttfc"O^THSIffl*? , 5 LTM£ftfcHficDMf§£M^3Mf§® 
J#gHfcLT©Mii#f&fi!cg|54 7£fili*Sfc.fc^ 0 cinfc «fc D -b 4 3 tt, Kll 

®7^yCCD45, ^2<D7^>CCD46 5> L fc PH» 6> v ®J#©£Sb£M 10 

2 cDf§«m^§ c ttf^t^ Mfi^Mir § fc&co 2-D<Dwmtemm*t h trm 
its*', -f^fHSUBa, stM 2 o&®mtf±z < * d jfiff-r, nswfc^!5(S^fig 

OSI (i/30~i/3) tts. c0<fcda!giitf^fcSfc1¥*ttfl»£Stt»£®fc 
t < in ^ -r s o 

[ 0 0 6 4 ] 

£ £ T ffl P £U fj ffi fc |1©7^>CCD4 5^2©7^>CCD4 6 fc CD *g M fc £ 

sfflttWiigfcfiifiMocfcT-fetK fflsa^afcj; t)x «§ywfcttH^»T*Hi^$ 

ft i, <fi T & 3 0 -fe > ^ $0 M 4 3 , Cl<OffiBatil^ffifc«fc0fiP^^lOvl'yCCD4 5 20 
fc5g2cDv-Y>C C D 4 6 tOSifrSH^tJ: D S§ Pi £ H til f" £ . 3: fc , ISlMfc 
fcfc, Sl07'fyCCD45i:S207'fyCCD46fr 5 ^ft^'ftfi & ft fc H ft © fc* % 

- Bcj&ws ffl m tr-*{ft MHfiMfc £3taii9M^ m 1 ©7^^ c c d 

4 5fc^2(Ov^>CCD46 £ =t ft fnH 6 ft fc M H ft * SSIE £ fit T 2 fit ft U * 0 

®7^yCCD4 5 fc m 2 CD v ^ y C C D 4 6«Safi©S«K»tf« S6t5«««T 
fflMM«iT1lfc «t 0 , fto^<fe«gp^fc«Siftii:*fe < );fK^t5$tT'f5„ 30 
[ 0 0 6 5 ] 

i/fmft^mm-by^ 4 oit ^-h7t-Ax*^7«ffl?nt^5j;^^^ 

7°cDfe CDT\ &3JffJfc« 1 *t<D 7 ■< y C C D*ffl^T, ffi » # 2 CO £ ffi © ^ B& jg ( 3 y 

h77MDi^) *«njts„ i wcov^y c c d (Dftfc? zmmtf Etifrzmm&mic 
i^SL, H^rifc «t Di§ffli*iJ5£Ts t^-ess, /vy i/^mx^mm-t y-y- 4 o fc 

-ISWfcffll/^ P> ft 3 5 > C C D B^^^ftf 1 0° ggfci<, 9|jfi5*AA- 

tfs. $fc, *^ISM-t: y-fffcttK-rs fc , l Jt©7^ y c c Dlt'CWMBC 
M4fTftoT^5C1?, f£j£«fc e-AtffcttS C fc fc «fc 5gf tiS; < , 0 40 

LTISft S C fc T*f? S*iJ£#fc5 0 
[ 0 0 6 6 ] 

CCTf, ^<y^^S*¥EI-fe^^4 0 7, 5 T'CQSKM 2 fc fi fc <E> E EU £ UHflg 

[ 0 0 6 7 ] 

*tg*,6 5 LfcH«W:, WM&SM ^fc LTfg l«7^yCCD4 5, Iff 2 CD ^ 

^yCCD4 6A^^3KJIJWtISISn5. ^ 1 ©7-{ >C C D 4 5, ^2£D7^yC C 

d 4 6 frt>mte%mmfcmwi£ftrcmm&, ^n^no^^y c c d zticmmm&f&ffl 

4 7 fcd: *)&m&&&f&-£tiZa fl&3^TM$ftfclHiT-MHf§£M^ 
3cD«, M £ ft fc IHi WSg|5^^^S 2 O ia#^tt ffi-T^fc 46 -c?fe 5 o 50 
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o . 1 ?j> n # ? ft tc (D mm # s % x $ iz t % o h ft (D t n « fi *> & s © 

[ 0 0 6 8 ] 

[ 0 0 6 9 ] 10 

::t\ bi 2*#iit, 'ivi/7Mft&mm*yV5 o fcteffl LTOftfcjS 5 * 
^ffiAogHj^ffitc-o^raii^-rSo cct*. wti^-r > c c d f^m (iss) , ft* 

A = w X f / d ( 2 ) 

[ 0 0 7 0 ] 

J^±©«t 5 IllSf l <D&M*yV l l t LT, ±5EO^r noE(t-b^it«rffl^T 
fc, istM 2 <DS£i££MT-t 3 0 BP"5«tg# 2©HBt«raiJS-Pt 5o 20 
[ 0 0 7 1 ] 

0 3 (; M o t , $ etc^^gg l *mwt 5 0 fiJUSg 2 0 tt, 2 1 £fUT£ D 

, IgfflSB 1 ^#«rlliiJfllLT^So Sfctt»OE(i-lryit 1 1 ttflj»ai5 2 1 fcSttStt, 

ansnr^s. 3fJ i® 2 icii, ibusp 2 4 ^ii^nr^ 0 , itajn/ttsfof 
#t«Eii ansfceu 2 5 Bnt^So *fc, EJtif«##a5 2 5 flew;, st«# 

c T*offi*«ffifii#a5 2 5 ^MMMs^n/csgsm, ^^^^©iiSo^^osE^ 
■e<&ntf«fc<, 0fl*tfi ^ v^/citM^irxt#$n/cSg^T$»^ t 30 

[ 0 0 7 2 ] 

* sfcffiiiSP 2 4 1^1 ic « , 2<Dmft&ww'*2-yRxfmftfcwwi'*z-y*uft 
tz>nm.^z-yu&n> 2 6^i^enr^5 0 m&b? eR^-y&tfgm&nf k/s* 

-ytO^TB, B 1 4 #11 LT»TfliKf 5o 
[ 0 0 7 3 ] 

3c/c«pg|5 2 lKfi, 1 fct&ftf SfcfccDlilSifcAftf § A^]gl 2 7 , g£K 

b 1 T-Ma^n/t^^^tij^t-?.m^sB2 8&mm-$nr^z 0 x*gi2 7&#iu«' 

7°Vy$-?hZ> 0 ^IT'fi, A*8127, tH^gl 2 8 H$JtPSf 2 0 KtM^ift § fe 

©p^^m^r «y f-, tii^gB2 8«, mz-i£MttJ yv>r-$ t lx<d l 

[ 0 0 7 4 ] 

$ /csofpgis 2 i tea, ^gis £ a fif?. tctboj y x x 2 9 6 nt^s. -r 

^-7i-fX2 9 0IJ*{f frJffllgG 2 1 ©fcttlMgB 23KJ:!) ssfiM 2 fe&fcttgg 

£&s fcjpjw$nfe«^n:^fi|jtcii«-rs c t^t-ts <k 3 ti*?nn^. iiffia, 

fc-T ^-71^7 2 9 tt, -««ISlH|«l, ISDNIhIS^ P H S @ H , S tt N & w M 
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[ 0 0 7 5 ] 

jet, $ijm2 icti, sist i tcsfit^«^t^«^tff»"rs «fc 5 ciissnft 
^ggtcfes ^*j»T^nrc^^BP^gt«# 2 tsftf%4L/ct§^^, gust i (Dfomm 

|2 0li, »fSgg 9 0 tfft® Lrzm&lC ^y^-7i^ 2 9*ftLX, fy}£(DJ:? 

Jtf:UlSLTJ§tffiltLTtJ;i\ 10 
[ 0 0 7 6 ] 

^/cSijfpgP2 l^tti, ^SfosBi-b 1 i fr?> a^£n3siift^B#p B i^fb«ii-f s 

MSSi: LT<7)MWg[5 2 2*i*T^5. lt©sgl-byf l Ifr5ffl2i£n*e*fci: 
Iffl^fii: LT t cfc^c d O «fc a Et5 C Tf, ^y^/^X^SS^^iLii&QJt© 

[ 0 0 7 7 ] 

s/c, HfRBgffcfcigWf a sgii-ty^i i «t tj-siSMii-eggSifcifcff-ts c t 

«fc t) . ffi St -by -9-1 1 J: D ?Xl#£ftfc£§Pti:, E«1t$m#g|5 2 5 £B3^jft£££S 20 
[ 0 0 7 8 ] 

$ 6 c sij A? 35 2 1 1*1 tea, tttti&si&m: trottmaiasp 2 3^«*5nT^5, taw 
ffla as 2 3ii, 2 2 c j: n mn^rircmrs^iticm^^xwtm^ 2 oj&wgfkfcia 
aits «t a ti^jnt^*. sp^st«# 2 ©n?^, ^fj^^aj-r § «t a 
nr^s. £fc, « ananas 3 a, «a©s»*vit 1 105^1 ox««»oaiRs 

n/cM^y-9-1 ucnatsH^gfkica-cH^TstM 2 CDJfctfgftfcfcHJtSJ; 9 Km 30 
[ 0 0 7 9 ] 

[ 0 0 8 0 ] 

$ SKfcmaQ.IISB 2 3 fct, Mt*5Sf'OSIt s Sglllf ^Si?S3 2 5 fcfii # £ ft S ip 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



(57)[Claim(s)] 
[Claim 1] 

Two or more distance sensors which are installed towards a different position in a surveillance 
object field, and measure distance to a supervisory object and which became independent 
respectively; 

An arithmetic unit which calculates a temporal change of each output of two or more of said 
distance sensors; 

It has a detection processing device which a temporal change in the latest past fixed time chooses 
the greatest distance sensors, and detects a shape change of said supervisory object based on a 
temporal change corresponding to said selected distance sensors out of said two or more distance 
sensors.; 

A temporal change in fixed time after this supervisory object is in a quiet state chooses the 
greatest distance sensors, and said detection processing device detects a shape change of said 
supervisory object based on the temporal change, when transitive change of said supervisory object 
is detected.; 

A monitoring instrument. 
[Claim 2] 

Two or more distance sensors which are installed towards a different position in a surveillance 
object field, and measure distance to a supervisory object and which became independent 
respectively; 

An arithmetic unit which calculates a temporal change of each output of two or more of said 
distance sensors; 

It has a detection processing device which detects a shape change of said supervisory object based 
on said calculated temporal change about one or more selected distance sensors among said two or 
more distance sensors.; 

Said detection processing device chose said two or more distance sensors of all, asked for total of a 
temporal change of an output of said selected distance sensors, and based on this total, it was 
constituted so that a shape change of said supervisory object might be detected.; 
A monitoring instrument. 
[Claim 3] 

Two or more distance sensors which are installed towards a different position in a surveillance 
object field, and measure distance to a supervisory object and which became independent 
respectively; 

An arithmetic unit which calculates a temporal change of each output of two or more of said 
distance sensors; 

It has a detection processing device which detects a shape change of said supervisory object based 
on said calculated temporal change about one or more selected distance sensors among said two or 
more distance sensors.; 
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Said detection processing device computes frequency spectrum of all the outputs of two or more of 
said distance sensors, Sharpness of a peak of said computed frequency spectrum is beyond 
constant value, and said sharpness chose the highest distance sensors, and based on a temporal 
change about said selected distance sensors, it was constituted so that a shape change of said 
supervisory object might be detected.; 
A monitoring instrument. 
[Claim 4] 

Two or more distance sensors which are installed towards a different position in a surveillance 
object field, and measure distance to a supervisory object and which became independent 
respectively; 

An arithmetic unit which calculates a temporal change of each output of two or more of said 
distance sensors; 

It has a detection processing device which detects a shape change of said supervisory object based 
on said calculated temporal change about one or more selected distance sensors among said two or 
more distance sensors.; 

Said detection processing device computes frequency spectrum of an output of distance sensors 
which have an absolute value of said temporal change in predetermined width, Sharpness of a peak 
of said computed frequency spectrum is beyond constant value, and said sharpness chose the 
highest distance sensors, and based on a temporal change about said selected distance sensors, it 
was constituted so that a shape change of said supervisory object might be detected.; 
A monitoring instrument. 
[Claim 5] 

Two or more distance sensors which are installed towards a different position in a surveillance 
object field, and measure distance to a supervisory object and which became independent 
respectively; 

An arithmetic unit which calculates a temporal change of each output of two or more of said 
distance sensors; 

It has a detection processing device which detects a shape change of said supervisory object based 
on said calculated temporal change about one or more selected distance sensors among said two or 
more distance sensors.; 

Said detection processing device computes frequency spectrum of an output of two or more 
distance sensors from the one where an absolute value of said temporal change is larger, Sharpness 
of a peak of said computed frequency spectrum is beyond constant value, and said sharpness chose 
the highest distance sensors, and based on a temporal change about said selected distance sensors, 
it was constituted so that a shape change of said supervisory object might be detected.; 
A monitoring instrument. 
[Claim 6] 

Two or more distance sensors which are installed towards a different position in a surveillance 
object field, and measure distance to a supervisory object and which became independent 
respectively; 

An arithmetic unit which calculates a temporal change of each output of two or more of said 
distance sensors; 

It has a detection processing device which detects a shape change of said supervisory object based 
on said calculated temporal change about one or more selected distance sensors among said two or 
more distance sensors.; 

An absolute value of said temporal change chose distance sensors exceeding constant value, and 
based on average value of a temporal change about said selected distance sensors , said detection 
processing device was constituted so that a shape change of said supervisory object might be 
detected.; 

A monitoring instrument. 
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[Claim 7] 

Two or more distance sensors which are installed towards a different position in a surveillance 
object field, and measure distance to a supervisory object and which became independent 
respectively; 

An arithmetic unit which calculates a temporal change of each output of two or more of said 
distance sensors; 

It has a detection processing device which detects a shape change of said supervisory object based 
on said calculated temporal change about one or more selected distance sensors among said two or 
more distance sensors.; 

An absolute value of said temporal change chose distance sensors exceeding constant value, and 
based on average value of an absolute value of a temporal change about said selected distance 
sensors , said detection processing device was constituted so that a shape change of said 
supervisory object might be detected.; 
A monitoring instrument. 
[Claim 8] 

Two or more distance sensors which are installed towards a different position in a surveillance 
object field, and measure distance to a supervisory object and which became independent 
respectively; 

An arithmetic unit which calculates a temporal change of each output of two or more of said 
distance sensors; 

It has a detection processing device which detects a shape change of said supervisory object based 
on said calculated temporal change about one or more selected distance sensors among said two or 
more distance sensors.; 

Said detection processing device compares mutually each phase of said temporal change about 
selected distance sensors of said plurality, and said phase carries out grouping of the near things of 
each by said comparison, It asked for total of each of said group's temporal change, and said said a 
group's total of each was ****(ed) among groups near an opposite phase, and based on a value 
obtained from the aforementioned difference **, it was constituted so that a shape change of said 
supervisory object might be detected.; 
A monitoring instrument. 
[Claim 9] 

Said detection processing device was constituted so that a state of said supervisory object might 
be judged based on both a cycle of a periodic change under said detected shape change, and both 
[ either or ].; 

A monitoring instrument given in any 1 paragraph of claim 1 thru/or claim 8. 
[Claim 10] 

It was constituted so that it might judge that said detection processing device has said supervisory 
object in said surveillance object field when a periodic change under said detected shape change 
continues beyond in fixed time.; 

A monitoring instrument given in any 1 paragraph of claim 1 thru/or claim 9. 
[Claim 11] 

The Mitsuteru gunner stage to which said distance sensors irradiate said supervisory object with 
light flux, It has an image formation optical system which carries out image formation of the image of 
an optical irradiation pattern generated by this optical irradiation means on said supervisory object, 
and based on an image formation position of image formation pattern light in which image formation 
is carried out by said image formation optical system, it was constituted so that an output 
corresponding to said distance might be obtained by trigonometry.; 
A monitoring instrument given in any 1 paragraph of claim 1 thru/or claim 10. 
[Claim 12] 

Based on information on two or more image formation devices which carry out image formation of 
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said supervisory object with an individual optic axis, and an image formation position from said image 
formation device, said distance sensors were constituted so that an output corresponding to said 
distance might be obtained by trigonometry.; 

A monitoring instrument given in any 1 paragraph of claim 1 thru/or claim 10. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the monitoring instrument for supervising change of breathing of a sleeping 
person etc. especially about the monitoring instrument which supervises a supervisory object. 
[0002] 

[Description of the Prior Art] 

The device which supervises change of breathing of a sleeping person from the former as a 
monitoring instrument which supervises change of breathing of a sleeping person based on time 
transition of the pressure distribution detected with the load sensor or the pressure sensor is 
proposed. 
[0003] 

[Problem(s) to be Solved by the Invention] 

However, in order to acquire and detect the stable signal from the signal of a monitoring instrument 
measured being minute according to the above conventional devices, it became a highly efficient 
signal amplifier and a certain signal processing are required, and complicated as a system, and large- 
scale. 
[0004] 

Then, it not only detects the state of a supervisory object certainly, but an object of this invention 

is to provide a small and simple monitoring instrument. 

[0005] 

[Means for Solving the Problem] 

To achieve the above objects, a monitoring instrument by invention concerning claim 1, For example, 
as shown in drawing 1 and drawing 3 , it is installed towards a different position in the surveillance 
object field 50, Two or more distance sensors 1 1 which measure distance to a supervisory object 
and which became independent respectively, and the arithmetic unit 22 which calculates a temporal 
change of each output of the distance sensors 11 of; plurality; out of two or more distance sensors 
1 1. A temporal change in the latest past fixed time chooses the greatest distance sensors 1 1, Based 
on a temporal change corresponding to said selected distance sensors 1 1, have the detection 
processing device 23 which detects a shape change of the supervisory object 2, and; detection 
processing device 23, After the supervisory object 2 is in a quiet state, a temporal change in the 
latest fixed time chooses the greatest distance sensors 1 1, and when transitive change of the 
supervisory object 2 is detected, based on the temporal change, it is constituted so that a shape 
change of the supervisory object 2 may be detected. 
[0006] 

Since it will have two or more distance sensors 11 which became independent respectively, and the 
arithmetic unit 22 which calculates a temporal change of outputs of two or more distance sensors 
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1 1 if constituted in this way, a temporal change of distance to a supervisory object can be obtained, 
for example. Out of two or more distance sensors 11, a temporal change in the latest past fixed 
time chooses the greatest distance sensors 11, and a shape change of the supervisory object 2 is 
detected based on a temporal change corresponding to said selected distance sensors 1 1, Since a 
temporal change in the latest fixed time chooses the greatest distance sensors 1 1 and a shape 
change of the supervisory object 2 is detected based on the temporal change after the supervisory 
object 2 is in a quiet state when transitive change of the supervisory object 2 is detected, a 
sleeping person's breathing is detectable, for example. Thereby, it not only can detect a sleeping 
person's condition certainly, but it can provide a small and simple monitoring instrument. 
[0007] 

To achieve the above objects, a monitoring instrument by invention concerning claim 2, For example, 
as shown in drawing 1 and drawing 3 , it is installed towards a different position in the surveillance 
object field 50, . Measure distance to the supervisory object 2. Two or more distance sensors 1 1 
which became independent respectively, and the arithmetic unit 22 which calculates a temporal 
change of each output of the distance sensors 11 of; plurality; Based on said calculated temporal 
change about one or more selected distance sensors 11, among two or more distance sensors 1 1, a 
shape change of the supervisory object 2. It has the detection processing device 23 to detect, and; 
detection processing device 23 chooses two or more distance sensors 1 1 altogether, asks for total 
of a temporal change of an output of said selected distance sensors 1 1 , and based on this total, it is 
constituted so that a shape change of said supervisory object 2 may be detected. 
[0008] 

Since it has two or more distance sensors 11, arithmetic units 22, and detection processing devices 
23 if constituted in this way, based on said calculated temporal change about one or more selected 
distance sensors 11, a shape change of the supervisory object 2 is detectable among two or more 
distance sensors 1 1. Since the detection processing device 23 chooses two or more distance 
sensors 1 1 altogether, asks for total of a temporal change of an output of said selected distance 
sensors 1 1, and it is constituted based on this total so that a shape change of said supervisory 
object 2 may be detected, high speed processing is possible for it, for example. Thereby, it not only 
can detect a sleeping person's condition certainly, but it can provide a small and simple monitoring 
instrument. 
[0009] 

To achieve the above objects, a monitoring instrument by invention concerning claim 3, For example, 
as shown in drawing 1 and drawing 3, it is installed towards a different position in the surveillance 
object field 50, . Measure distance to the supervisory object 2. Two or more distance sensors 1 1 
which became independent respectively, and the arithmetic unit 22 which calculates a temporal 
change of each output of the distance sensors 1 1 of; plurality; Based on said calculated temporal 
change about one or more selected distance sensors 11, among two or more distance sensors 11, a 
shape change of the supervisory object 2. Have the detection processing device 23 to detect and; 
detection processing device 23, Frequency spectrum of all the outputs of two or more distance 
sensors 1 1 is computed, Sharpness of a peak of said computed frequency spectrum is beyond 
constant value, and said sharpness chooses the highest distance sensors 1 1, and based on a 
temporal change about said selected distance sensors, it is constituted so that a shape change of 
the supervisory object 2 may be detected. 
[0010] 

Since it has two or more distance sensors 11, arithmetic units 22, and detection processing devices 
23 if constituted in this way, based on said calculated temporal change about one or more selected 
distance sensors 1 1 , a shape change of the supervisory object 2 is detectable among two or more 
distance sensors 11. The detection processing device 23 computes frequency spectrum of all the 
outputs of two or more distance sensors 11, Sharpness of a peak of said computed frequency 
spectrum is beyond constant value, And since it is constituted so that said sharpness may choose 
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the highest distance sensors 1 1 and may detect a shape change of the supervisory object 2 based 
on a temporal change about said selected distance sensors, a sleeping person's breathing is 
certainly detectable, for example. Thereby, it not only can detect a sleeping person's condition 
certainly, but it can provide a small and simple monitoring instrument. 
[0011] 

To achieve the above objects, a monitoring instrument by invention concerning claim 4, For example, 
as shown in drawing 1 and drawing 3 , it is installed towards a different position in the surveillance 
object field 50, . Measure distance to the supervisory object 2. Two or more distance sensors 1 1 
which became independent respectively, and the arithmetic unit 22 which calculates a temporal 
change of each output of the distance sensors 1 1 of; plurality; Based on said calculated temporal 
change about one or more selected distance sensors 11, among two or more distance sensors 1 1, a 
shape change of the supervisory object 2. Have the detection processing device 23 to detect and; 
detection processing device 23, Frequency spectrum of an output of the distance sensors 11 which 
have an absolute value of said temporal change in predetermined width is computed, Sharpness of a 
peak of said computed frequency spectrum is beyond constant value, and said sharpness chooses 
the highest distance sensors 1 1, and based on a temporal change about said selected distance 
sensors 1 1 , it is constituted so that a shape change of the supervisory object 2 may be detected. 
[0012] 

Since it has two or more distance sensors 11, arithmetic units 22, and detection processing devices 
23 if constituted in this way, based on said calculated temporal change about one or more selected 
distance sensors 1 1, a shape change of the supervisory object 2 is detectable among two or more 
distance sensors 11. The detection processing device 23 computes frequency spectrum of an 
output of the distance sensors 1 1 which have an absolute value of said temporal change in 
predetermined width, Sharpness of a peak of said computed frequency spectrum is beyond constant 
value, And since it is constituted so that said sharpness may choose the highest distance sensors 
1 1 and may detect a shape change of the supervisory object 2 based on a temporal change about 
said selected distance sensors 1 1, a sleeping person's breathing is certainly detectable, for example. 
Thereby, it not only can detect a sleeping person's condition certainly, but it can provide a small and 
simple monitoring instrument. 
[0013] 

To achieve the above objects, a monitoring instrument by invention concerning claim 5, For example, 
as shown in drawing 1 and drawing 3, it is installed towards a different position in the surveillance 
object field 50, . Measure distance to the supervisory object 2. Two or more distance sensors 1 1 
which became independent respectively, and the arithmetic unit 22 which calculates a temporal 
change of each output of the distance sensors 11 of; plurality; Based on said calculated temporal 
change about one or more selected distance sensors 11, among two or more distance sensors 11, a 
shape change of the supervisory object 2. Have the detection processing device 23 to detect and; 
detection processing device 23, Frequency spectrum of an output of two or more distance sensors 
1 1 is computed from the one where an absolute value of said temporal change is larger, Sharpness 
of a peak of said computed frequency spectrum is beyond constant value, and said sharpness 
chooses the highest distance sensors 11, and based on a temporal change about said selected 
distance sensors 1 1 , it is constituted so that a shape change of the supervisory object 2 may be 
detected. 
[0014] 

Since it has two or more distance sensors 11, arithmetic units 22, and detection processing devices 
23 if constituted in this way, based on said calculated temporal change about one or more selected 
distance sensors 1 1, a shape change of the supervisory object 2 is detectable among two or more 
distance sensors 1 1. The detection processing device 23 computes frequency spectrum of an 
output of two or more distance sensors 1 1 from the one where an absolute value of said temporal 
change is larger, Sharpness of a peak of said computed frequency spectrum is beyond constant 
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value, And since it is constituted so that said sharpness may choose the highest distance sensors 
1 1 and may detect a shape change of the supervisory object 2 based on a temporal change about 
said selected distance sensors 11, a sleeping person's breathing is certainly detectable, for example. 
Thereby, it not only can detect a sleeping person's condition certainly, but it can provide a small and 
simple monitoring instrument. 
[0015] 

To achieve the above objects, a monitoring instrument by invention concerning claim 6, For example, 
as shown in drawin g Land drawing 3 , it is installed towards a different position in the surveillance 
object field 50, . Measure distance to the supervisory object 2. Two or more distance sensors 1 1 
which became independent respectively, and the arithmetic unit 22 which calculates a temporal 
change of each output of the distance sensors 11 of; plurality; Based on said calculated temporal 
change about one or more selected distance sensors 11, among two or more distance sensors 1 1, a 
shape change of the supervisory object 2. It has the detection processing device 23 to detect, and 
an absolute value of said temporal change chooses the distance sensors 1 1 exceeding constant 
value, and based on average value of a temporal change about said selected distance sensors 11 ,; 
detection processing device 23 is constituted so that a shape change of the supervisory object 2 
may be detected. 
[0016] 

Since it has two or more distance sensors 1 1, arithmetic units 22, and detection processing devices 
23 if constituted in this way, based on said calculated temporal change about one or more selected 
distance sensors 1 1, a shape change of the supervisory object 2 is detectable among two or more 
distance sensors 11. Since the detection processing device 23 chooses distance sensors with which 
an absolute value of a temporal change exceeds constant value, and it is constituted based on 
average value of a temporal change about selected distance sensors so that a shape change of the 
supervisory object 2 may be detected, it can detect a sleeping person's breathing certainly, for 
example. Thereby, it not only can detect a sleeping person's condition certainly, but it can provide a 
small and simple monitoring instrument. 
[0017] 

To achieve the above objects, a monitoring instrument by invention concerning claim 7, For example, 
as shown in drawing 1 and drawing 3 , it is installed towards a different position in the surveillance 
object field 50, . Measure distance to the supervisory object 2. Two or more distance sensors 1 1 
which became independent respectively, and the arithmetic unit 22 which calculates a temporal 
change of each output of the distance sensors 1 1 of; plurality; Based on said calculated temporal 
change about one or more selected distance sensors 11, among two or more distance sensors 11, a 
shape change of the supervisory object 2. It has the detection processing device 23 to detect, and 
an absolute value of said temporal change chooses the distance sensors 1 1 exceeding constant 
value, and based on average value of an absolute value of a temporal change about said selected 
distance sensors 1 1 ,; detection processing device 23 is constituted so that a shape change of the 
supervisory object 2 may be detected. 
[0018] 

Since it has two or more distance sensors 1 1, arithmetic units 22, and detection processing devices 
23 if constituted in this way, based on said calculated temporal change about one or more selected 
distance sensors 1 1, a shape change of the supervisory object 2 is detectable among two or more 
distance sensors 1 1. Since the detection processing device 23 chooses distance sensors with which 
an absolute value of a temporal change exceeds constant value, and it is constituted based on 
average value of an absolute value of a temporal change about selected distance sensors so that a 
shape change of the supervisory object 2 may be detected, it can detect a sleeping person's 
breathing certainly, for example. Thereby, it not only can detect a sleeping person's condition 
certainly, but it can provide a small and simple monitoring instrument. 
[0019] 
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To achieve the above objects, a monitoring instrument by invention concerning claim 8, For example, 
as shown in drawing 1 and drawing 3 , it is installed towards a different position in the surveillance 
object field 50, . Measure distance to a supervisory object. Two or more distance sensors 1 1 which 
became independent respectively, and the arithmetic unit 22 which calculates a temporal change of 
each output of the distance sensors 1 1 of; plurality; Based on said calculated temporal change 
about one or more selected distance sensors 1 1, among two or more distance sensors 1 1, a shape 
change of the supervisory object 2. Have the detection processing device 23 to detect and; 
detection processing device 23, Compare mutually each phase of said temporal change about the 
selected distance sensors 1 1 of said plurality, and said phase carries out grouping of the near things 
of each by said comparison, ask for total of each of said group's temporal change, and among groups 
near an opposite phase, Said said a group's total of each is ****(ed), and based on a value obtained 
from the aforementioned difference **, it is constituted so that a shape change of the supervisory 
object 2 may be detected. 
[0020] 

Since it has two or more distance sensors 11, arithmetic units 22, and detection processing devices 
23 if constituted in this way, based on said calculated temporal change about one or more selected 
distance sensors 1 1, a shape change of the supervisory object 2 is detectable among two or more 
distance sensors 11. The detection processing device 23 compares mutually each phase of said 
temporal change about the selected distance sensors 1 1 of said plurality, and said phase carries out 
grouping of the near things of each by said comparison, It asks for total of each of said group's 
temporal change, and said said a group's total of each is ****(ed) among groups near an opposite 
phase, and since it is constituted based on a value obtained from the aforementioned difference ** 
so that a shape change of the supervisory object 2 may be detected, a sleeping person's breathing 
is certainly detectable, for example. Thereby, it not only can detect a sleeping person's condition 
certainly, but it can provide a small and simple monitoring instrument. 
[0021] 

Like a statement to claim 9, the detection processing device 23 is good in the monitoring instrument 
1 given in any 1 paragraph of claim 1 thru/or claim 8 to constitute so that a state of the supervisory 
object 2 may be judged based on both a cycle of a periodic change under said detected shape 
change, and both [ either or ]. 
[0022] 

It is [ like ] good to constitute from the monitoring instrument 1 given in any 1 paragraph of claim 1 
thru/or claim 9 so that it may judge that the detection processing device 23 has the supervisory 
object 2 in the surveillance object field 50 when [ according to claim 10 ] a periodic change under 
said detected shape change continues beyond in fixed time. 
[0023] 

Since it is constituted so that it may judge that the supervisory object 2 is in the surveillance object 
field 50 when a periodic change under said detected shape change continues beyond in fixed time if 
constituted in this way, a sleeping person's lying in bed is detectable, for example. 
[0024] 

In the above monitoring instrument 1, the detection processing device 23, When it changes into the 
state where a periodic change is not detected and beyond fixed time can detect neither transitive 
change nor a periodic change after detecting transitive change under said detected shape change, it 
is good to constitute so that it may judge that the supervisory object 2 came out of the surveillance 
object field 50. If constituted in this way, a sleeping person's bed leaving can be judged, for example. 

[0025] 

To claim 1 1, like a statement in the monitoring instrument 1 of a statement, in any 1 paragraph of 
claim 1 thru/or claim 10. For example, as shown in drawlngj), the distance sensors 30, It has the 
Mitsuteru gunner stage 31 which irradiates the supervisory object 2 with light flux, and the image 
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formation optical system 37 which carries out image formation of the image of an optical irradiation 
pattern generated by the Mitsuteru gunner stage 31 on the supervisory object 2, It is good to 
constitute based on an image formation position of image formation pattern light in which image 
formation is carried out by the image formation optical system 37, so that an output corresponding 
to said distance may be obtained by trigonometry. 
[0026] 

The Mitsuteru gunner stage 31 to which the distance sensors 30 will irradiate the supervisory object 
2 with light flux if constituted in this way, It has the image formation optical system 37 which carries 
out image formation of the image of an optical irradiation pattern generated by the Mitsuteru gunner 
stage 31 on the supervisory object 2, Since it is constituted based on an image formation position of 
image formation pattern light in which image formation is carried out by the image formation optical 
system 37 so that an output corresponding to said distance may be obtained by trigonometry, it can 
be considered as the cheap and simple monitoring instrument 1. 
[0027] 

To claim 12, like a statement in the monitoring instrument 1 of a statement, in any 1 paragraph of 
claim 1 thru/or claim 10. For example, based on information on the two or more image formation 
devices 41 and 42 which carry out image formation of the supervisory object 2 with an individual 
optic axis, and an image formation position from the image formation devices 41 and 42, as shown in 
drawing 10 , the distance sensors 40 may be constituted so that an output corresponding to said 
distance may be obtained by trigonometry. 
[0028] 

The two or more image formation devices 41 and 42 to which the distance sensors 40 will carry out 
image formation of the supervisory object 2 with an individual optic axis if constituted in this way, 
Since it is constituted based on information on an image formation position from the image 
formation devices 41 and 42 so that an output corresponding to said distance may be obtained by 
trigonometry, it can be considered as the cheap and simple monitoring instrument 1. 
[0029] 

To achieve the above objects, a monitoring instrument by this invention , For example, as shown in 
drawing 1 and drawing 3, it is installed towards inside of the surveillance object field 50, The 
distance sensors 1 1 which measure distance to the supervisory object 2, and the arithmetic unit 22 
which calculates a temporal change of an output of the; distance sensors 11; Have the detection 
processing device 23 which detects a shape change of the supervisory object 2 based on said 
calculated temporal change, and; detection processing device 23, When a periodic change under said 
detected shape change continues beyond in fixed time, it may be constituted so that it may judge 
that the supervisory object 2 is in the surveillance object field 50. 
[0030] 

Since it has the distance sensors 1 1, the arithmetic unit 22, and the detection processing device 23 
if constituted in this way, a temporal change of an output of the distance sensors 1 1 can be 
calculated, and a shape change of the supervisory object 2 can be detected based on said 
calculated temporal change. Since it is constituted so that it may judge that the detection 
processing device 23 has the supervisory object 2 in the surveillance object field 50 when a periodic 
change under said detected shape change continues beyond in fixed time, a sleeping person's 
breathing and lying in bed are detectable, for example. It can constitute simply. Thereby, it not only 
can detect a sleeping person's condition certainly, but it can provide a small and simple monitoring 
instrument. 
[0031] 

[Embodiment of the Invention] 

Hereafter, an embodiment of the invention is described with reference to drawings. Identical codes 
or similar numerals are given to the member which is mutually the same or corresponds in each 
figure, and the duplicate explanation is omitted. 
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[0032] 

Drawing 1 is a typical perspective view of the monitoring instrument 1 which is an embodiment by 
this invention. The sleeping person 2 as a thing which is a supervisory object and carries out a 
periodic change to the bed 6 upper surface (henceforth the monitor area 50) as a surveillance 
object field in a figure lies and exists. On the sleeping person 2, the bedding 3 is covered further, 
and some sleeping persons 2 and some beds 6 are covered. That is, the monitoring instrument 1 is 
supervising the upper surface of the bedding 3. The bedding 3 is not used but it may be made for 
the monitoring instrument 1 to supervise the sleeping person's 2 idiosoma itself. In this embodiment, 
a shape change is a successive change and a successive change is a concept including a periodic 
change and transitive change. The sleeping person's 2 shape changes are the sleeping person's 2 
periodic change, and transitive change, for example. The sleeping person's 2 periodic change is the 
sleeping person's 2 breathing, for example. The sleeping person's 2 transitive change is the sleeping 
person's 2 body motion, and movement, for example. A periodic change is the cycle of breathing of a 
person (sleeping person), for example, change of per minute five to 60 cycle, for example. That is, 
according to this embodiment, a periodic change does not include the periodic change from which it 
separated greatly from the cycle of breathing. By the way, although a grown-up breathing rate is in 
about per minute 5 to 30 times of ranges, in the case of a small child, there is a tendency for a 
breathing rate to increase further. 
[0033] 

Based on the sleeping person's 2 detected shape change, the monitoring instrument 1 is constituted 
so that the sleeping person's 2 condition may be judged. The sleeping person's 2 condition is in 
movement, for example, the implantation, and the state where it carries out bed leaving etc. which 
are carrying out normal breathing, for example and which are carrying out unusual breathing and 
have struck, dangerous body motion, for example, changing sides. 
[0034] 

On the other hand, the case 10 constituted including two or more distance sensors 11 which 
measure the distance to the sleeping person 2 who exists in the monitor area 50 is installed in the 
stand 4 in a figure. Two or more distance sensors 11 are installed in the case 10 corresponding to 
two or more surveillance object points (henceforth a target point). According to this embodiment, 
although the case 10 (distance sensors 1 1) is installed in the stand 4, when a wall and a ceiling exist, 
a wall and a ceiling may be sufficient as it and a setting position may determine it suitably with the 
purpose, specification, etc. of a monitoring instrument. The stand 4 is movable and makes 
installation of the case 10 easy. As for the distance sensors 1 1, it is preferred to arrange two or 
more rows to the case 10. 
[0035] 

With reference to the example of arrangement of the target point of the schematic plan view of 
drawing 2 , a target point is suitably explained with reference to drawing 1 . As shown in drawing 2 (a), 
two or more target points corresponding to two or more distance sensors 1 1 are arranged so that 
each target point may not lap with a ****** target point. In this case, for example like a graphic 
display, two or more target points are arranged in a grid pattern so that the target points 51, 52, 53, 
54, 55, and 56 (it is only called the target point 5 when not distinguishing a target point below) may 
not lap with the monitor area 50 mutually. As for two or more target points 5, it is preferred to set it 
as the range which covers the position of the sleeping person 2 on the bed 6 (under the bedding 3) 
which can be about taken while an abdomen, a thorax, regions of back, and a shoulder go to bed. In 
this embodiment, although the number to arrange is two rows (it expresses the following 3x2) of 
three lines, it may be suitably decided by the conditions of the place to supervise, the sleeping 
person 2, etc., for example, 3x3 and 4x4 may be sufficient as it. Thus, even when two or more target 
points 5 were arranged and the glared type sensor which measures distance by irradiating the 
distance sensors 1 1 with light or an ultrasonic wave is used, It is not necessary to control the 
distance sensors 1 1 corresponding to the adjoining target point 5 not to glare simultaneously like 
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the after-mentioned, and they can consider the monitoring instrument 1 as easier composition. 
[0036] 

As shown in the example of arrangement of the target point 5 of the schematic plan view of drawing 
2_(b), the ****** target point 5 may lap. Since the dead angle in the monitor area 50 can be 
lessened if it does in this way, it is effective in higher-precision surveillance. To use the glared type 
sensor which measures distance by irradiating the distance sensors 1 1 with light or an ultrasonic 
wave at this time, it is necessary to control the distance sensors 1 1 corresponding to the 
overlapping target point 5 mutually uninfluential not to glare simultaneously. This is because the 
irradiation light irradiated from other distance sensors 1 1 by the irradiation light which must receive 
light essentially mixes and measurement of the distance of the target point 5 becomes difficult, 
when it irradiates with irradiation light simultaneous from two or more distance sensors 1 1. 
[0037] 

When the below-mentioned infrared distance sensor 30 (refer to drawing 5 ) is used for the distance 
sensors 1 1, The wavelength of the light flux which floodlights the infrared distance sensor 30 like 
the after-mentioned is made to differ for every sensor, It combines, and when it is made to pass the 
transmitted wave length zone corresponding to the beam floodlighted on the below-mentioned light- 
receiving lens 37 by coating or other means, even if the ****** target point 5 has lapped, it is not 
necessary to control not to glare simultaneously. The light source of the light flux which irradiates 
with the distance sensors 1 1 is blinked on fixed frequency different every distance sensors 30, It 
combines, and when it has the below-mentioned electric band pass filter which extracts only the 
signal of the frequency, even if the ****** target point 5 has lapped, it is not necessary to control 
not to glare simultaneously. 
[0038] 

Here, as shown in drawin g 2 (b), control of an operation in case a glared type sensor is used for the 
distance sensors 1 1 and the target point 5 corresponding to two or more distance sensors 1 1 
overlaps is explained. It is made to perform this control by the control section 21 of the below- 
mentioned control device 20. In the case of a glared type sensor, it controls after measurement of 
the distance of the one distance sensors 1 1 to measure the distance of the following distance 
sensors 1 1 . That is, it controls so that two or more distance sensors 1 1 do not measure distance 
simultaneously. It is repeated until measurement of the distance of all the distance sensors 11 with 
which it had such operation is performed. This operation of a series of is made into one cycle, and 
time of one cycle is set to T. 
[0039] 

Every one distance by the distance sensors 1 1 is not measured as mentioned above, Distance can 
be made to measure simultaneously to two or more distance sensors 1 1 by what (for example, the 
target point 5 which measures distance simultaneously is carried out to every other one) is 
controlled not to measure the distance of the adjoining target point 5 simultaneously. If it does in 
this way, the time T of one cycle can be shortened substantially. 
[0040] 

An example of the composition of the monitoring instrument 1 is explained with reference to d rawi ng 
3. The monitoring instrument 1 is constituted including the case 10 in which two or more distance 
sensors 1 1 were installed, and the control device 20. The control devices 20 are a personal 
computer and a microcomputer typically. And it is connected to the control device 20, and two or 
more distance sensors 11 are constituted so that the distance information as an output of the 
distance sensors 1 1 may be outputted to the control device 20. Although distance information is an 
output value from the distance sensors 1 1 before actually computing distance, for example here, it 
is good also as the distance to a subject (sleeping person 2) itself. Hereafter, these are only called 
distance. Hereafter, distance explains an embodiment. Distance is good to constitute so that it may 
acquire from each distance sensors 1 1 serially. Although it is indicated as the figure middle distance 
sensor 1 1 and the control device 20 as a different body, it may constitute as one. 
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[0041] 

By this embodiment, the distance sensors 11 are installed in the case 10 3x2 so that it may 

correspond to the target point 5 arranged 3x2 as drawing 2 explained. 

[0042] 

case 10' shown in the mimetic diagram of drawing 4 although the distance sensors 11 are typically 
installed in the case 10 in parallel — a curve may be attached to the case 10 like. In this case, the 
distance sensors 1 1 are installed so that this curve may be met. By using such case 10', even if it 
miniaturizes, the large monitor area 50 is easily securable. Since case 10' can perform installing the 
distance sensor 1 1 easily so that the ****** target point 5 may not lap even if it is small, it can 
attain the miniaturization of a device. 
[0043] 

Here, the distance sensors 1 1 are explained further. As the distance sensors 1 1 to be used, there 
are infrared irradiation type distance sensors, an ultrasonic sensor, an electro magnetic pulse 
distance sensor, a passive type optical distance sensor, etc. Among these, infrared irradiation type 
distance sensors, an ultrasonic sensor, and an electro magnetic pulse distance sensor are glared 
type sensors (active type distance sensor). As for the distance sensors 11 to be used, it is 
preferred to use what that is used for an auto-focus camera is comparatively simple and cheap as 
mentioned above. The monitoring instrument 1 can consist of using such a distance sensor 11 
simply and cheaply. Hereafter, the infrared distance sensor as an example of the distance sensors 
1 1, an ultrasonic sensor, an electro magnetic pulse distance sensor, and a passive type optical 
distance sensor are explained with reference to figures. 
[0044] 

With reference to the block diagram of drawing 5 , the distance sensors 30 (henceforth the infrared 
distance sensor 30) infrared irradiation type [ as an example of the distance sensors 1 1 ] are 
explained. The infrared distance sensor 30 is what is called an active type optical sensor. The 
infrared distance sensor 30 is constituted including the infrared light irradiation part 31 as a 
Mitsuteru gunner stage which irradiates the sleeping person 2 with light flux, the infrared light light 
sensing portion 32b, and the sensor control part 33 that controls the infrared distance sensor 30 
whole. It may be made to have the sensor control part 33 in the control section 21 of the control 
device 20 (refer to drawing 3 ). 
[0045] 

The infrared light irradiation part 31 is equipped with infrared LED34 and the irradiation lens 35, and 
it is irradiated with the light flux of the infrared light irradiated from infrared LED34 by the sleeping 
person 2 as a beam of a thin parallel pencil via the irradiation lens 35. If substantially parallel to a 
parallel pencil, it is good and light flux near in parallel is also included here. The infrared light light 
sensing portion 32 is provided with the following. 

The light-receiving lens 37 as an image formation optical system which carries out image formation 
of the image of the optical irradiation pattern generated by the infrared light irradiation part 31 on 
the sleeping person 2. 

The one-dimensional position detecting element 36 (henceforth PSD36) as a light-receiving means 
to be arranged near the image formation position with the light-receiving lens 37, and to receive the 
image formation pattern light by the image of the optical irradiation pattern which carried out image 
formation. 

[0046] 

The infrared distance sensor 30 has the position information outputting part 39 as a position 
information output unit constituted so that the image formation position information on the image 
formation pattern corresponding to the distance to the sleeping person 2 might be outputted based 
on the image formation position of the image formation pattern light by which image formation is 
carried out on PSD36. It has the position information outputting part 39 in the sensor control part 
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33. That is, based on the image formation position of the image formation pattern light by which 
image formation is carried out with the light-receiving lens 37, it is constituted so that the image 
formation position information on the image formation pattern as an output corresponding to said 
distance may be acquired by trigonometry. Here, light flux is a beam and the optical irradiation 
pattern by light flux is a beam spot. And image formation pattern light is a light which enters into 
PSD36 among the catoptric light from the sleeping person 2 of the beam spot generated on the 
sleeping person 2, and an image formation pattern is an image of the beam spot generated on the 
sleeping person 2 by whom image formation was done with the light-receiving lens 37. That is, an 
image formation pattern is an image of an approximate circle form here. 
[0047] 

Coating which makes only the light of the wavelength band region of the beam irradiated with the 
light-receiving lens 37 penetrate is performed. Therefore, the influence of disturbance light can 
carry out a detecting position few. Although light flux was made into the thin parallel pencil above, 
this is just a parallel pencil substantially and may be the light flux diffused or converged to some 
extent. In this case, the size of the pattern light on the below-mentioned PSD36 should just be a 
grade which is suitable and by which the supplement of a centroid position is not hindered. 
[0048] 

The wavelength of the beam which the infrared light irradiation part 31 floodlights may be made for 
the infrared distance sensors 30 to differ for every sensor. In this case, it combines and is made for 
the transmitted wave length zone of coating performed to the above-mentioned light-receiving lens 
37 to also turn into a transmitted wave length zone corresponding to the beam to floodlight. It is not 
influenced by the beam of the next sensor, and even if it is a case where the ****** beam 
explained by drawing 2 (b) laps by this, since it is not necessary to control not to glare 
simultaneously, a monitoring instrument can be simplified. The infrared distance sensor 30 blinks 
infrared LED34 (light source) on fixed frequency, and it may be made to be provided with the 
electric band pass filter which extracts only the signal of the frequency to the infrared light light 
sensing portion 32. Thereby, the influence of disturbance light can be reduced. By changing this 
modulation frequency for every sensor, even when the beam explained by drawing 2 (b) laps, being 
influenced by the beam of the next sensor is lost. It is not necessary to control not to glare 
simultaneously by this, even if it is a case where a beam laps, and a monitoring instrument can be 
simplified. It is suitable even if it performs synchronous detection which makes it synchronize with 
the timing of an exposure of infrared LED34, and switches the polarity of the amplifier of the 
infrared light light sensing portion 32. 
[0049] 

With reference to drawing 6 , PSD36 is explained further. Drawing 6 (a) is a schematic plan view, and 
drawing 6 (b) is a typical transverse-plane sectional view. As shown in drawing 6 (a), PSD36 has a 
larger acceptance surface product than an image formation pattern, and has the length which is a 
grade which is required ranging within the limits and an image formation pattern does not protrude in 
the move direction (left-in-the-figure right) of the image formation pattern by a distance change by 
movement of an image formation pattern. 
[0050] 

As shown in drawing 6 (b), PSD36 is constituted from the P layer 36a, the P layer 36a, and the I 
layer 36c that is in the middle of the N layer 36b, and the P layer 36a and the N layer 36b on the 
surface of an opposite hand by the surface of the side which receives the image formation pattern 
light of plate-like silicon. The image formation pattern by which image formation was carried out to 
PSD36 is changed into photoelectricity, and it is constituted so that a split output may be carried 
out, respectively from 36d of electrodes attached to the both ends of the P layer 36a as 
photoelectric current. 
[0051] 

Since the infrared distance sensor 30 outputs the centroid position of an image formation pattern as 
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image formation position information on an image formation pattern by calculating the output signal 
of the photoelectric current outputted from the both ends of PSD36 by the position information 
outputting part 39, it can measure the distance to the sleeping person 2 like the after-mentioned. 
The infrared distance sensor 30 is using infrared rays, and human being does not catch sight of it 
and it does not give displeasure to the beam with which it irradiates. 
[0052] 

The sensor control part 33 of the infrared distance sensor 30 becomes irregular in order to 
distinguish from disturbance light, when PSD36 detects the centroid position of an image formation 
pattern. Abnormal conditions are the operation which is performed by repeating the luminescence 
(exposure) stop of a beam periodically, for example. In this case, the luminescence stop of a beam 
may carry out the luminescence stop of the light source, for example, and may be made to carry out 
a luminescence stop by rotating a gobo and a slit. It may be made for abnormal conditions to also 
change the output of a beam by the strength of disturbance light furthermore in addition to ****. 
And the sensor control part 33 computes the output value which deducted the output value of 
PSD36 when not irradiating with the beam from the output value of PSD36 when irradiating with the 
beam. The sensor control part 33 makes modulation operation the center-of-gravity supplementary 
signal (henceforth a ranging signal) which is the image formation position information on an image 
formation pattern about a multiple-times deed and its average output value, in order to secure 
reliability. The sensor control part 33 is outputted to the control device 20 by making into distance 
the ranging signal value x which is a value of a ranging signal. 
[0053] 

As shown in the mimetic diagram of drawing 7 , the distance value A to the target sleeping person 2 
is computable with a following formula using trigonometry based on this ranging signal value x. 
A = f xw/(x-b) (1) 

When the light-receiving lens 37 of the infrared light light sensing portion 32 is used as a single lens, 
f the focal distance of the lens and w, In other words, the distance (base length) between the optic 
axes of the irradiation lens 35 and the light-receiving lens 37 and b indicate the distance between 
PSD36, and the bias value depending on arrangement of the photo detector of PSD36 to be infrared 
LED34. When using the combination lens generally used, let a focal distance here be a focal distance 
of the combination lens. When computing the above distance values A, it is good to compute the 
distance value A by the control section 21 of the control device 20. 
[0054] 

Although the case where the ranging signal value x was outputted as a distance was explained, 
above, the infrared distance sensor 30 may be constituted so that the distance value A itself 
computed by the above-mentioned method as a distance may be outputted. 
[0055] 

The ranging signal value x outputted from each infrared distance sensor 30 is changed by the 
influence of disturbance light still remaining slightly, although it becomes irregular as mentioned 
above. In order to absorb this change, the ranging signal value x acquired serially is averaged, and it 
is considered as the data at that time. The average value of the distance value A computed from 
the ranging signal value x may be sufficient as this data, and the depth L2 which is the average 
value of the height H2 or the depth L1 which is average value of the height H1 computed from the 
distance value A explained later may be sufficient as it. Although it thinks [ that it is various and ], 
the method of defining a fixed time interval beforehand, and equalizing data in the meantime, defining 
the number to equalize beforehand, and computing a moving average deviation serially may be 
sufficient as how to take an average. In the case of the former, there are few data numbers, and it 
ends, and is suitable for rough state grasp. In the case of the latter, although some data numbers 
increase, they can follow a fine action. 
[0056] 

Thus, since the infrared distance sensor 30 can be simply constituted from using PSD36, it can be 
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used as a cheap and simple monitoring instrument. 
[0057] 

With reference to the block diagram of drawing 8 , the ultrasonic sensor 70 in an embodiment of the 
invention is explained. The ultrasonic sensor 70 is constituted including the ultrasonic transmission 
part 71 as an ultrasonic wave oscillator, the ultrasonic reception part 72 as an ultrasonic receiver, 
and the sensor control part 73. Furthermore in the sensor control part 73, it has the distance 
calculation section 74 which computes the distance to the sleeping person 2 by the time lag of 
transmission of the ultrasonic transmission part 71, and reception of the ultrasonic reception part 
72. It may be made to have the sensor control part 73 in the control section 21 of the control 
device 20. Although the ultrasonic transmission part 71 and the ultrasonic reception part 72 
considered it as the different body in this embodiment, they may be one. The distance to the 
sleeping person 2 computed by the distance calculation section 74 is good also as the time lag 
itself. This is because the distance to the sleeping person 2 is linearly found from a time lag, so 
change of a time lag can be regarded as change of distance as it is. 
[0058] 

A means to generate an ultrasonic wave in the ultrasonic transmission part 71 holds the material 
which has the piezo-electric effect, such as electrostrictive ceramics, with a metal plate etc. 
(vibrator), and by impressing a signal level, when a vibrator carries out flexing vibration, it generates 
an ultrasonic wave. A means to receive by the ultrasonic reception part 72 obtains electric 
generating power, when the reflected ultrasonic wave vibrates a vibrator. Therefore, in the case of 
an ultrasonic distance sensor, if an ultrasonic wave can be generated intermittently, the signal wave 
which has reflected and returned can be detected and a time lag can be detected by the origination 
side and a receiver, since acoustic velocity is known, the distance to the sleeping person 2 can be 
measured. In this case, although based also on signal processing after detection, the nearest 
reflection can be detected or an average distance of an irradiation area can be measured. 
[0059] 

With reference to the block diagram of drawing 9 , the electro magnetic pulse distance sensor 80 in 
an embodiment of the invention is explained. The electro magnetic pulse distance sensor 80 is 
constituted including the electromagnetic wave transmission and reception section 81 and the 
sensor control part 82. The electromagnetic wave transmission and reception section 81 is 
constituted including an antenna, and performs oscillation of electromagnetic waves by which pulse 
modulation was carried out towards the sleeping person 2, and reception of the electromagnetic 
waves reflected by the sleeping person 2. Furthermore in the sensor control part 82, it has the 
distance calculation section 83 which computes the distance to the sleeping person 2 by the time 
lag of the oscillation of electromagnetic waves, and reception. It may be made to have the sensor 
control part 82 in the control section 21 of the control device 20. Although the electromagnetic 
wave transmission and reception section 81 considered it as one in this embodiment, it may 
constitute an electro magnetic pulse transmission section and an electromagnetic wave receive 
section in a different body. The distance to the sleeping person 2 is good also as the time lag itself 
like the above-mentioned ultrasonic sensor 70. Electromagnetic waves are about 10-GHz 
microwave typically. 
[0060] 

Since directivity becomes strong rather than an ultrasonic wave by using microwave for 
electromagnetic waves, the electro magnetic pulse distance sensor 80 can measure the target point 
5 at pinpoint more. Since it will measure distance from what has returned in shortest time among 
the reflected electromagnetic waves if the electro magnetic pulse distance sensor 80 has the 
reflection from the part irradiated by the subject, it does not cause incorrect ranging by the image 
formation beam on PSD being missing, for example like an infrared distance sensor. Even if the 
electro magnetic pulse distance sensor 80 has contrast (for example, striped pattern) strong in an 
irradiation area, it is not influenced like an infrared distance sensor. The electro magnetic pulse 
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distance sensor 80 can be miniaturized easily. 

The above infrared distance sensor 30, the ultrasonic sensor 70, and the electro magnetic pulse 

distance sensor 80 are glared type sensors. 

[0061] 

With reference to the block diagram of drawing 10 , the passive type optical distance sensor 40 in an 
embodiment of the invention is explained. The passive type optical distance sensor 40 is constituted 
including the 1st light sensing portion 41 as an image formation device which receives the light from 
the sleeping person 2, the 2nd light sensing portion 42, and the sensor control part 43. To the 1st 
light sensing portion 41 and the 2nd light sensing portion 42, respectively The light-receiving lenses 
44a and 44b, It has the 1st line CCD45 as one pair of image sensors, and the 2nd line CCD46, and 
image formation of the light from the sleeping person 2 is carried out to the 1st line CCD45 and the 
2nd line CCD46 via the light-receiving lenses 44a and 44b, respectively. The light from the sleeping 
person 2 is catoptric light from the sleeping person 2 of the irradiation light currently typically 
irradiated by the sleeping person 2. In this case, irradiation light may be available light or may be 
artificial light. 
[0062] 

It may be made for the passive type optical distance sensor 40 to irradiate with the illumination light 
which has a specific intensity pattern to the monitor area 50 by an unillustrated illumination pattern 
light projection means, as shown in drawing 1 1 . In this case, an illumination pattern avoids clear 
cyclic structures, in order that two or more below-mentioned correlation peak positions may come 
out. That is, it is good to use an aperiodic illumination pattern. An aperiodic illumination pattern is 
good to consider it as two or more aperiodic luminescent spots, for example like drawing 1 1 (a). It 
may be made for a luminescent spot to change each size. It is good also as the aperiodic singular 
number or two or more slit light like drawing 1 1 (b). It may be made for slit light to change each 
width. In this case, slit light is good for the base line direction of the distance sensors 1 1 like a 
graphic display to make it become vertical about By doing in this way, it can prevent the below- 
mentioned correlative processing becoming inaccurate, also when the passive type optical distance 
sensor 40 has the low contrast within the target point 5 or the subject within the target point 5 has 
periodical structures (for example, striped pattern etc.), and exact measurement is possible. 
[0063] 

In the sensor control part 43, it has the correlation output calculation part 48 as a correlation 
output calculation device which computes the correlation output value of each output value of the 
1st line CCD45 and 2nd line CCD46. It may be made to have the sensor control part 43 in the 
control section 21 of the control device 20. In the sensor control part 43, it is still better to have 
the difference image formation part 47 as a difference image forming device which forms the 
difference image of the picture which shifted time and was acquired about each of the 1st line 
CCD45 and 2nd line CCD46. Thereby, the sensor control part 43 can extract the image of the 
sleeping person 2 with a motion from the picture acquired from the 1st line CCD45 and the 2nd line 
CCD46. Although two pictures for forming a difference image shift and acquire time, the sleeping 
person's 2 movement magnitude does not become large too much, and should just make time to 
shift the about time of the grade it can be considered mostly substantially that is homotopic, for 
example, 0.1 second. Or it is considered as one to 10 of a television cycle cycle (1 / 30 - 1/3). If 
such a difference image is taken, the image of the sleeping person 2 for whom a background is 
removed and who has a motion can be extracted. The case where a difference image is used is 
explained in more detail later. 
[0064] 

A correlation output value is a relative image formation position difference generated with the 
azimuth difference of the 1st line CCD45 and 2nd line CCD46, and is a value typically outputted by 
correlative processing with a pixel number here. The sensor control part 43 computes distance with 
this correlation output value, i.e., the azimuth difference of the 1st line CCD45 and 2nd line CCD46 
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to trigonometry. Correlative processing is processing which computes by shifting one of the pictures 
acquired from the 1st line CCD45 and the 2nd line CCD46, respectively until two pictures are 
mostly in agreement, the quantity, for example, pixel number, which were shifted. A judgment of 
coincidence is made by the whole signal intensity. Signals are [ peak ****** and time ] identical 
features, i.e., a correlation peak position. The correlative processing by difference image formation 
binary-izes the difference image obtained from the 1st line CCD45 and the 2nd line CCD46, 
respectively with a proper value, and extracts an area part with a motion by extracting the edge 
part. Then, correlative processing is performed only in an extraction region. That is, the sleeping 
person's 2 distance can be found from a correlation output value. The 1st line CCD45 and the 2nd 
line CCD46 can be divided into two or more fields, by [ corresponding ] performing correlative 
processing the whole field, there are many backgrounds and a certain portion and subject can also 
be classified about. 
[0065] 

The passive type optical distance sensor 40 is a thing of a type which is adopted as the auto-focus 
camera, and detects the light-and-darkness state (difference in contrast) of the sleeping person's 2 
surface using one pair of line CCD typically. The pixel to which one pair of line CCD corresponds 
identifies either by correlative processing, and measures distance by trigonometry. Its field angle is 
as narrow as about 10 degrees [ full width ], and line CCD generally used in the passive type optical 
distance sensor 40 needs comparatively many sensors, in order to cover the target point 5, but 
since it is not a glared type sensor, even if it operates the output from two or more sensors 
simultaneously, it is satisfactory at all. Therefore, it can process at high speed. Since the relative 
location on one pair of line CCD is compared as compared with the infrared distance sensor, there 
is also no influence by a beam being halfway missing, and there is an advantage which is stabilized 
and can acquire the distance of the target point 5. 
[0066] 

Here, the case where the difference image for clarifying distinction with the sleeping person 2 in the 
target point 5 and a background is used by the passive type optical distance sensor 40 is explained 
in detail. 
[0067] 

The picture which picturized the target point 5 is serially acquired from the 1st line CCD45 and the 
2nd line CCD46 as an electric imaging signal. As for the picture acquired at time to differ from the 
1st line CCD45 and the 2nd line CCD46, a difference image is formed of the difference image 
formation part 47 for every line CCD. A difference image is formed by the picture acquired in time 
to differ here in order to remove background parts from the acquired picture and to extract the 
sleeping person's 2 picture. By this, only the sleeping person 2 who moves will be extracted. A 
difference image is formed from the picture at the time of a short time, for example, 0.1 second, 
shifting. Since gaps of a picture are few, the sleeping person's 2 position hardly changes and it does 
not interfere with measurement of distance. However, a background is eliminated and can extract 
the sleeping person's 2 image. 
[0068] 

The difference image in which the sleeping person 2 was extracted can consider that the pixel 
whose grade which became ** from the dark from ** or dark by the sleeping person's 2 movement 
is comparatively big is the sleeping person's 2 boundary. And exact, it being stabilized and measuring 
can do distance which is the sleeping person 2 by performing correlative processing and measuring 
the sleeping person's 2 distance by trigonometry in the picture element region inside this boundary. 
[0069] 

Here, with reference to drawing 1 2 , the calculating method of the distance A by the target point 5 
which uses the passive type optical distance sensor 50 is explained. Here, when, as for w, the 
distance between line CCD (base length) and f use the light-receiving lens of line CCD as a single 
lens, the focal distance of the lens and d are the azimuth difference on the image formation face of 
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line CCD. When using the combination lens generally used, let a focal distance here be a focal 
distance of the combination lens. Thereby, the distance A by the target point 5 is computable with a 
following formula. 

A = w x f/d (2) 

[0070] 

As mentioned above, even if it uses which above-mentioned distance sensors as the distance 
sensors 11 of the monitoring instrument 1, the sleeping person's 2 distance is acquirable. That is, 
the sleeping person's 2 distance can be measured. 
[0071] 

It returns to drawing 3 and the monitoring instrument 1 is explained further. The control device 20 is 
provided with the control section 21, and is controlling the monitoring instrument 1 whole. It is 
connected to the control section 21 and two or more distance sensors 1 1 are controlled. The 
storage parts store 24 is connected to the control section 21, and the data of the information etc. 
which were computed can be memorized. In the storage parts store 24, it has the distance 
information preserving part 25 which saves the distance outputted from the distance sensors 1 1 by 
a time series. In the distance information preserving part 25, it is good to save the reference 
distance which is the distance by the target point 5 when the sleeping person 2 does not exist on 
the bed 6. Reference distance is saved with the same gestalt as the distance outputted from the 
distance sensors 1 1. The distance saved serially at the distance information preserving part 25 here 
is just the distance at the time of the past at the surveillance time, for example, may be the 
distance before acquired by one top. 
[0072] 

Furthermore in the storage parts store 24, it has the breathing pattern preserving part 26 which 
saves the sleeping person's 2 normal breathing pattern and unusual breathing pattern. The drawing 
1 4 reference is carried out and a normal breathing pattern and an unusual breathing pattern are 
explained later. 
[0073] 

The output unit 28 which outputs the result processed with the input device 27 which inputs the 
information for operating the monitoring instrument 1, and the monitoring instrument 1 is connected 
to the control section 21. The input device 27 is a touch panel, a keyboard, or a mouse, and the 
output units 28 are a display and a printer. It may be built although the input device 27 and the 
output unit 28 are illustrated in this figure as what carries out external to the control device 20. The 
input device 27 of the switch and the output unit 28 which can perform a start and release of 
surveillance, for example is good also as LED as an operation indicator, for example. If it does in this 
way, the monitoring instrument 1 can be constituted simply. 
[0074] 

The control section 21 is equipped with the interface 29 for communicating with the exterior. It is 
constituted so that it can report outside, when it is judged that a state with the dangerous sleeping 
person 2 has the interface 29, for example by the detection processing part 23 of the control 
section 21. A report is based on the strength of the light which includes a sound, a character, a sign, 
and interior illumination, for example, or vibration. The interface 29 is provided with the function 
connected to communication lines, such as a general telephone line, an ISDN circuit, a PHS circuit, 
or a cellular-phone circuit. The control section 21 is provided with a voice response function, and it 
may be made to notify with a sound that a sleeping person is in a dangerous state to a third party 
via the interface 29. 
[0075] 

In the control section 21, it has the alarm equipment 90 constituted so that it might operate, when 
abnormalities occurred in the monitoring instrument 1. It is good to constitute so that it may 
operate, when it is judged that the alarm equipment 90 is in a state with the dangerous sleeping 
person 2, for example by the detection processing part 23 (i.e., when abnormalities, such as a case 
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where abnormalities occur in the sleeping person 2, and failure of the monitoring instrument 1, 
occur). Since it can respond promptly by doing in this way to the abnormalities caused in the 
sleeping person 2, reliability can be improved. The control device 20 is good to constitute via the 
interface 29, so that generating of abnormalities may be notified outside as mentioned above, when 
the alarm equipment 90 operates. Although the alarm equipment 90 is illustrated as external, it is 
good also as built-in in this figure. 
[0076] 

In the control section 21, it has the operation part 22 as an arithmetic unit which calculates the 
temporal change of the distance outputted from two or more distance sensors 11. The distance 
outputted from two or more distance sensors 1 1 is good also as the moving average deviation of the 
distance which carried out past fixed count acquisition, or was acquired within past fixed time, or 
period average rates. By doing in this way, the sudden noise by flicker of the daylight inserted from 
random noise or a window, etc. can be reduced, and incorrect judgment of the erroneous decision of 
a peak position and a zero cross position (intersection which numerals reverse) can be reduced. 
[0077] 

Calculating a temporal change is extracting the sleeping person's 2 shape change obtained by taking 
the difference of the distance acquired from the distance sensors 11, and the distance saved 
serially at the distance information preserving part 25 by acquiring distance from the distance 
sensors 1 1 with a certain time interval. This is extracting the sleeping person's 2 breathing, a body 
motion, and movement, for example. Thereby, the sleeping person's 2 extracted breathing forms a 
waveform pattern. 

Drawing 13 is a figure showing the example of a waveform pattern. 
[0078] 

Furthermore in the control section 21, it has the detection processing part 23 as a detection 
processing device. The detection processing part 23 is constituted so that the sleeping person's 2 
shape change may be detected based on the temporal change calculated by the operation part 22. 
That is, it is constituted so that the sleeping person's 2 breathing, a body motion, and movement 
may be detected. The detection processing part 23 may be constituted so that the sleeping 
person's 2 shape change may be detected based on the temporal change about one or more 
selected distance sensors 1 1 among two or more distance sensors 1 1. 
[0079] 

The detection processing part 23 is constituted so that the sleeping person's 2 condition may be 
judged based on both the cycle of the periodic change under detected shape change, and both 
[ either or ]. 
[0080] 

Furthermore, by comparing the distance by the target point 5 with the reference distance saved at 
the distance information preserving part 25, the detection processing part 23 is constituted so that 
the sleeping person's 2 lying in bed may be detected. It may be made for the detection processing 
part 23 to choose the distance sensors 11 with the largest difference of the distance by the target 
point 5, and reference distance by this comparison. And it may be made to detect the sleeping 
person's 2 breathing, a body motion, and movement based on the temporal change about the 
selected distance sensors 11. 
[0081] 

After fixed time detection of the periodic change (the sleeping person's 2 breathing) under detected 
shape change is carried out, the detection processing part 23 may be constituted so that the 
sleeping person 2 may be in the monitor area 50, namely, may judge the sleeping person's 2 lying in 
bed. It may be made for the monitoring instrument 1 to start judgment of the sleeping person's 2 
dangerous condition, on condition that the sleeping person's 2 lying in bed was judged. Fixed time is 
the time which is stabilized and can detect breathing, for example, is 30 to 90 seconds more 
preferably for 30 to 1 20 seconds. 
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[0082] 

When the detection processing device 23 changes into the state where a periodic change is not 
detected and beyond fixed time can detect neither transitive change nor a periodic change after 
detecting the transitive change under detected shape change, It is good to constitute so that the 
supervisory object 2 might come out of the surveillance object field 50, namely, the sleeping person 
2 may judge that bed leaving was carried out. Said fixed time is about 1 to 3 minutes, for example. 
For example, when the sleeping person 2 actually does bed leaving after detecting a body motion 
and movement, since it falls gradually, if it is looking only by variation, the value of a temporal 
change will have time to become a range which detects breathing, and will no longer be detected at 
all after that. For this reason, a judgment of bed leaving is made on the time of changing into the 
state where neither transitive change nor a periodic change is undetectable. However, since it 
means being in a quiet state after detecting a body motion or movement if breathing is detected 
before becoming such, if breathing, a body motion, and movement are lost after that, it must be 
judged that it is in a dangerous state. 
[0083] 

Based on the sleeping person's 2 detected continuous shape change, the detection processing 
device 23 may be constituted so that the cycle of a periodic change may be supervised. That is, 
based on breathing of the detected sleeping person 2, a body motion, and movement, the detection 
processing device 23 is constituted so that the cycle of breathing of the sleeping person 2 may be 
supervised. The detection processing part 23 is constituted so that the sleeping person's 2 shape 
change may be detected based on both the cycle of a periodic change, and both [ either or ]. The 
detection processing device 23 may be constituted so that a breathing rate may be supervised from 
the cycle of breathing. Here, it shall be contained in the concept to which supervising a breathing 
rate also supervises a cycle. 
[0084] 

In order to detect the shape change of the sleeping person 2 by the detection processing part 23, 

there are some methods and a typical example is shown below. 

[0085] 

As the 1st method of detecting the sleeping person's 2 shape change first, out of two or more 
distance sensors 1 1, the temporal change in the latest past fixed time chooses the greatest 
distance sensors 1 1, and the sleeping person's 2 shape change is detected based on the temporal 
change corresponding to the selected distance sensors 1 1. In this case, the method of choosing the 
distance sensors 1 1 with the largest change of a temporal change among the past about several 
times of the sleeping person's 2 breathing cycles (from several seconds to about about ten 
seconds) is effective as a method of choosing the distance sensors 1 1. How, as for this, reflection 
of breathing of the sleeping person 2 reflected in the temporal change corresponding to each target 
point 5 by the position of the target point 5 corresponding to each of two or more distance sensors 
1 1, a body motion, and movement is carried out differs. For this reason, it is because it is effective 
to choose the distance sensors 1 1 corresponding to the temporal change which is reflecting it 
exactly in order for the detection processing part 23 to detect a minute change like breathing. 
[0086] 

Although it may change by the distance sensors' 1 1 selected in this way striking the sleeping 
person's 2 body motion, for example, changing sides, and moving, In such a case, after being in a 
quiet state, in fixed time, the distance sensors 1 1 with the largest change of a temporal change are 
chosen again, and a periodic change, i.e., breathing, comes to be detected. In this case, one cycle of 
the detected signal will correspond to 1 breathing. Since change of a far larger temporal change 
than breathing is detected while the sleeping person 2 is moving, it turns out that the sleeping 
person 2 is in a body motion state. This fixed time is time suitable for choosing the distance sensors 
1 1 with the largest change of a temporal change, and, in other words, it is time until it is reflected in 
a temporal change that the sleeping person 2 changed into the quiet state. If this evaluates only the 
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amplitude of a periodic change, for example, it will be about 10 to 15 seconds more preferably 
several seconds (for example, 3 seconds) - about 20 seconds. If frequency analysis is conducted 
and a breathing rate is evaluated, it will be about 30 to 90 seconds. A quiet state is in the state 
where transitive change, i.e., a body motion, and movement are no longer detected. The state where 
transitive change is no longer detected so that it may explain in full detail by a 2nd embodiment, For 
example, if it judges that there was transitive change when a threshold was set up and a temporal 
change exceeded this threshold, and it is made to judge that it changed into the state where 
transitive change is no longer detected when less than this threshold and, it understands. 
[0087] 

A temporal change chooses the distance sensors beyond constant value, the periodic change of 
each selected temporal change is detected, and it may be made to evaluate the existence and the 
breathing rate of breathing from a periodic change with the clearest (breathing is expressed) 
periodicity. 
[0088] 

As the 2nd method of detecting the sleeping person's 2 shape change, the detection processing part 
23 chooses two or more distance sensors 1 1 altogether, asks for total of the temporal change of 
the output of all selected these distance sensors 1 1, and detects the sleeping person's 2 shape 
change based on this total. Since this method detects the sleeping person's 2 shape change based 
on total of the temporal change of the distance outputted from all the distance sensors 11, it 
cannot be said to be not necessarily the most highly sensitive, but it is the simplest method and 
high speed processing can realize it easily. As total of the temporal change of distance, it is good 
also as total of the difference of the distance outputted from the distance sensors 11, and 
reference distance. In this case, one cycle of the detected signal will correspond to 1 breathing. 
[0089] 

As the 3rd method of detecting the sleeping person's 2 shape change, the detection processing part 
23 chooses the temporal change in which an absolute value exceeds constant value, and detects 
the sleeping person's 2 shape change based on the average value of the selected temporal change. 
Since this method detects the sleeping person's 2 shape change based on the average value of the 
temporal change of distance, it can prevent thinning the sleeping person's 2 partial large motion on 
the whole, becoming a size near the movement toward breathing, and influencing detection of 
breathing of the sleeping person 2. In this case, one cycle of the detected signal will correspond to 1 
breathing. 
[0090] 

As the 4th method of detecting the sleeping person's 2 shape change, the detection processing part 
23 chooses the temporal change in which an absolute value exceeds constant value, and detects 
the sleeping person's 2 shape change based on the average value of the absolute value of the 
selected temporal change. Since this method detects the sleeping person's 2 shape change based 
on the average value of the absolute value of the temporal change of distance, For example, since it 
is integrated without offsetting each even if multiple selection of the temporal change of the 
distance in which an absolute value exceeds constant value is made and the temporal change of two 
or more selected distance has positive/negative, sensitivity becomes good to a small change like 
breathing. In this case, two cycles of the detected signal will correspond to 1 breathing. 
[0091] 

As the 5th method of detecting the sleeping person's 2 shape change, each phase of the temporal 
change about two or more selected distance sensors 1 1 is compared mutually, a phase carries out 
grouping of the near things of each by this comparison, and the detection processing part 23 asks 
for total of each group's temporal change. And each group's total is ****(ed) among the groups near 
an opposite phase. The detection processing part 23 detects the sleeping person's 2 shape change 
based on the value obtained from this Since each phase of a temporal change carries out 

grouping of the near things of each and this method asks for total, the sleeping person's 2 breathing 
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is extracted as a group, and it can amplify it, for example. Since the sleeping person's 2 shape 
change is detected based on the value which ****(ed) each group's total and was obtained from 
**** among the groups still nearer to an opposite phase, For example, by the sleeping person's 2 
breathing, even if there are a portion which goes up, and a falling portion, by ****(ing), breathing 
pattern amplitude can be made to be able to amplify and breathing can be detected certainly. In this 
case, one cycle of the detected signal will correspond to 1 breathing. 
[0092] 

As the 6th method of detecting the sleeping person's 2 shape change, The detection processing 
device 23 computes the frequency spectrum of all the outputs of two or more distance sensors 1 1, 
The sharpness of the peak of said computed frequency spectrum is beyond constant value, and said 
sharpness may choose the highest distance sensors 1 1, and based on the temporal change about 
said selected distance sensors 1 1, it may constitute so that the shape change of the supervisory 
object 2 may be detected. 
[0093] 

The value which did division of the height of a spectral peak with the integral value of the height of 
the spectrum of a perimeter wave number, and when discrete, the sharpness (acutance of image of 
a peak) of a peak, for example, For example, the value which did further division of the value which 
added height with the higher spectrum of the next door of a peak to the peak height by the sum of 
the height of the spectrum of a perimeter wave number can be made into an index. Since the 
distance sensors 1 1 which have detected the sleeping person's 2 breathing clearly can be chosen by 
evaluating that the sharpness of a peak is beyond constant value, it is easy to detect the sleeping 
person's 2 breathing. 
[0094] 

As the 7th method of detecting the sleeping person's 2 shape change, The detection processing 
device 23 computes the frequency spectrum of the output of the distance sensors 1 1 which have 
an absolute value of said temporal change in predetermined width, It is good for the sharpness of 
the peak of said computed frequency spectrum to be beyond constant value, and for said sharpness 
to choose the highest distance sensors 11, and to constitute based on the temporal change about 
said selected distance sensors 1 1, so that the shape change of the supervisory object 2 may be 
detected. In this method, it becomes easy to detect the sleeping person's 2 breathing to set width 
predetermined in the absolute value of a temporal change as the field to which the sleeping person's 
2 breathing exists. 
[0095] 

As the 8th method of detecting the sleeping person's 2 shape change, The detection processing 
device 23 computes the frequency spectrum of the output of two or more distance sensors 1 1 from 
the one where the absolute value of said temporal change is larger, It is good for the sharpness of 
the peak of said computed frequency spectrum to be beyond constant value, and for said sharpness 
to choose the highest distance sensors 1 1, and to constitute based on the temporal change about 
said selected distance sensors 1 1, so that the shape change of the supervisory object 2 may be 
detected. 
[0096] 

The detection processing part 23 detects the sleeping person's 2 shape change using the above 
detecting methods. The monitoring instrument 1 judges the sleeping person's 2 condition based on 
the detected shape change. For example, when the cycle which a breathing pattern has for a short 
time is confused, or when the cycle which a breathing pattern has changes rapidly, it can be 
surmised that they are cerebrovascular disease, such as heart diseases, such as lung diseases, such 
as spontaneous pneumothorax and bronchial asthma, and congestive heart failure, or cerebral 
hemorrhage, for example. When disappearance of a breathing pattern continues, it can be surmised 
that the sleeping person's 2 breathing stopped. And when the body motion of the sleeping person 2 
instead of a breathing pattern occurs frequently for a short time, a situation in which the sleeping 
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person 2 is troubled with a certain reason, and is rioting can be guessed. 
[0097] 

Since it changes sharply far compared with the case where only breathing is detected from a 
temporal change, detection of the sleeping person's 2 body motion or movement is easily detectable. 
In this case, the detection processing part 23 can also detect further whether the sleeping person 2 
is moving rising whether it is moving by the spots, such as changing sides, for example, for example 
from a bed etc. from each temporal change corresponding to two or more distance sensors 1 1. Even 
when the sleeping person 2 does a periodic and small motion like a convulsion, abnormalities can be 
detected from the waveform pattern. It is also detectable with the state where the sleeping person 
2 is twitching, by saving the waveform pattern in the state where it is twitching at the storage parts 
store 24. 
[0098] 

With reference to drawing 14 , the example of a normal and unusual breathing pattern is explained. 
The normal breathing pattern saved at the breathing pattern preserving part 26 in the storage parts 
store 24 is a periodic pattern as shown in drawing 14 (a). However, the range normal as a breathing 
rate for 1 minute in the case of an adult is about 10 to 20 times. The unusual breathing pattern 
saved at the breathing pattern preserving part 26, For example, it is the breathing pattern 
considered to produce chain stokes (Cheyne-Stokes) breathing, central hyperventilation, ataxic 
breathing, large breathing of dregs MAURU (Kussmul), etc. when the obstacle has occurred inside of 
the body physiologically. 
[0099] 

The breathing pattern of central hyperventilation is shown in drawing 14 (c), and the breathing 
pattern of ataxic breathing is shown for the breathing pattern of Cheyne-Stokes breathing in 
drawing 14 (b) at drawing 14 (d), respectively. 

Furthermore, the name of a disease or the disease part at the time of being generated by the 

above-mentioned unusual breathing pattern is shown in drawing 15 . 

[0100] 

The detection processing part 23 distinguishes whether the sleeping person's 2 breathing pattern 
belongs to which breathing pattern using the frequency of breathing of each breathing pattern and 
appearance frequency differing from sounding, and judges the sleeping person's 2 condition. 
[0101] 

Furthermore, when it judges with belonging to the breathing pattern considered that the sleeping 
person's 2 breathing produces the detection processing part 23 in **** which the obstacle has 
generated inside of the body physiologically, if the sleeping person 2 is doing unusual breathing and 
is in a dangerous state, it will detect. The sleeping person's 2 condition detected in this way is 
outputted by the control section 21 from the output unit 28. The contents outputted are the name 
of a disease, a disease organ, a disease part, etc. which are considered when it comes to the 
sleeping person's 2 detected breathing rate, the frequency of a motion, and the name of an unusual 
breathing pattern and the cause of the breathing. 
[0102] 

Above, in two or more case, it explained, but the number of the distance sensors 1 1 may be one, 
and in that case, they can simplify the monitoring instrument 1 and can miniaturize it. Since the 
number of the outputs from the distance sensors 1 1 to process decreases, the high speed 
processing of the monitoring instrument 1 is possible. 
[0103] 

According to a 1st above embodiment, the sleeping person's 2 breathing can be detected certainly 
and the sleeping person's 2 condition can be judged. And since image processing using the camera 
which is mentally uncomfortable is not used, high speed processing is possible with a simple device. 
When elderly people and a sick person fall into critical condition, a prompt emergency action is 
possible. 
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[0104] 

[Effect of the Invention] 

Two or more distance sensors which are installed towards a different position in a surveillance 
object field, and measure the distance to a supervisory object according to this invention as 
mentioned above and which became independent respectively, An arithmetic unit which calculates 
the temporal change of each output of two or more of said distance sensors, When it has a 
detection processing device which detects the shape change of said supervisory object based on 
said calculated temporal change about one or more selected distance sensors among said two or 
more distance sensors, It not only can detect the state of a supervisory object certainly, but it can 
provide a small and simple monitoring instrument. 
[Brief Description of the Drawings] 

[Drawing 1] It is a typical perspective view showing the outline of the monitoring instrument which is 
an embodiment of the invention. 

[Drawing 2] It is a schematic plan view explaining the example of arrangement (b) with which the 
example of arrangement of the target point which is an embodiment of the invention (a), and a target 
point overlap. 

[Drawing 3]It is a block diagram showing the example of composition of the monitoring instrument 
used by an embodiment of the invention. 

[Drawing 4] It is a typical side view explaining the case where attach a curve and the distance 
sensors which are embodiments of the invention are installed. 

[Drawing 5] It is a block diagram showing the example of composition of the infrared distance sensor 
used by an embodiment of the invention. 

[Drawing 6] They are the (a) schematic plan view explaining PSD in the case of drawing 5 , and (b) 
typical transverse-plane sectional view. 

[Drawing 7] It is a mimetic diagram which illustrates how to compute the distance of a supervisory 
object by an embodiment of the invention. 

[Drawing 8] It is a block diagram showing the example of composition of the ultrasonic sensor used 
by an embodiment of the invention. 

[Drawing 9] It is a block diagram showing the example of composition of the electro magnetic pulse 
distance sensor used by an embodiment of the invention. 

[Drawing 10] It is a block diagram showing the example of composition of the passive type optical 
distance sensor used by an embodiment of the invention. 

[D rawi ng 1 1] It is a schematic diagram showing the illumination pattern in the case of drawing 10. 
[Drawing 1 2] It is a mimetic diagram which illustrates how to compute the distance of a supervisory 
object from the azimuth difference of one pair of line CCD in the case of drawing 1 0 . 
[Drawing 13] It is a schematic diagram which is used by an embodiment of the invention and in which 
showing the waveform pattern of breathing. 

[Drawing 14] It is a schematic diagram showing the waveform pattern of normal and unusual 
breathing in the case of drawing 13 . 

[ Drawin g 1 5 ]It is a figure showing the table of the name of a disease corresponding to the waveform 
pattern of unusual breathing in the case of drawing 1 4, or a disease part. 
[Description of Notations] 

1 Monitoring instrument 

2 Sleeping person 

3 Bedding 

4 Stand 

5 Target point 

6 Bed 

10 Case 

1 1 Distance sensors 
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20 Control device 

21 Control section 

22 Operation part 

23 Detection processing part 

24 Storage parts store 

25 Distance information preserving part 

26 Breathing pattern preserving part 

27 Input device 

28 Output unit 

29 Interface 

30 Infrared distance sensor 

31 Infrared light irradiation part 

32 Infrared light light sensing portion 

40 Passive type optical distance sensor 

41 The 1st light sensing portion 

42 The 2nd light sensing portion 

47 Difference image formation part 

48 Correlation output calculation part 
50 Monitor area 

70 Ultrasonic sensor 

80 Electro magnetic pulse distance sensor 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] 

This invention relates to the monitoring instrument for supervising change of breathing of a sleeping 
person etc. especially about the monitoring instrument which supervises a supervisory object. 
[0002] 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] 

The device which supervises change of breathing of a sleeping person from the former as a 
monitoring instrument which supervises change of breathing of a sleeping person based on time 
transition of the pressure distribution detected with the load sensor or the pressure sensor is 
proposed. 
[0003] 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] 

Two or more distance sensors which are installed towards a different position in a surveillance 
object field, and measure the distance to a supervisory object according to this invention as 
mentioned above and which became independent respectively, An arithmetic unit which calculates 
the temporal change of each output of two or more of said distance sensors, When it has a 
detection processing device which detects the shape change of said supervisory object based on 
said calculated temporal change about one or more selected distance sensors among said two or 
more distance sensors, It not only can detect the state of a supervisory object certainly, but it can 
provide a small and simple monitoring instrument. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] 

However, in order to acquire and detect the stable signal from the signal of a monitoring instrument 
measured being minute according to the above conventional devices, it became a highly efficient 
signal amplifier and a certain signal processing are required, and complicated as a system, and large- 
scale. 
[0004] 

Then, it not only detects the state of a supervisory object certainly, but an object of this invention 

is to provide a small and simple monitoring instrument. 

[0005] 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] 

To achieve the above objects, a monitoring instrument by invention concerning claim 1, For example, 

as shown in drawin g 1 and drawing 3. it is installed towards a different position in the surveillance 

object field 50, Two or more distance sensors 1 1 which measure distance to a supervisory object 
and which became independent respectively, and the arithmetic unit 22 which calculates a temporal 
change of each output of the distance sensors 11 of; plurality; out of two or more distance sensors 
1 1 . A temporal change in the latest past fixed time chooses the greatest distance sensors 1 1 , Based 
on a temporal change corresponding to said selected distance sensors 1 1 , have the detection 
processing device 23 which detects a shape change of the supervisory object 2, and; detection 
processing device 23, After the supervisory object 2 is in a quiet state, a temporal change in the 
latest fixed time chooses the greatest distance sensors 1 1, and when transitive change of the 
supervisory object 2 is detected, based on the temporal change, it is constituted so that a shape 
change of the supervisory object 2 may be detected. 
[0006] 

Since it will have two or more distance sensors 1 1 which became independent respectively, and the 
arithmetic unit 22 which calculates a temporal change of outputs of two or more distance sensors 
1 1 if constituted in this way, a temporal change of distance to a supervisory object can be obtained, 
for example. Out of two or more distance sensors 11, a temporal change in the latest past fixed 
time chooses the greatest distance sensors 1 1, and a shape change of the supervisory object 2 is 
detected based on a temporal change corresponding to said selected distance sensors 11, Since a 
temporal change in the latest fixed time chooses the greatest distance sensors 1 1 and a shape 
change of the supervisory object 2 is detected based on the temporal change after the supervisory 
object 2 is in a quiet state when transitive change of the supervisory object 2 is detected, a 
sleeping person's breathing is detectable, for example. Thereby, it not only can detect a sleeping 
person's condition certainly, but it can provide a small and simple monitoring instrument. 
[0007] 

To achieve the above objects, a monitoring instrument by invention concerning claim 2, For example, 
as shown in drawing 1 and drawing 3 , it is installed towards a different position in the surveillance 
object field 50, . Measure distance to the supervisory object 2. Two or more distance sensors 1 1 
which became independent respectively, and the arithmetic unit 22 which calculates a temporal 
change of each output of the distance sensors 1 1 of; plurality; Based on said calculated temporal 
change about one or more selected distance sensors 11, among two or more distance sensors 11, a 
shape change of the supervisory object 2. It has the detection processing device 23 to detect, and; 
detection processing device 23 chooses two or more distance sensors 1 1 altogether, asks for total 
of a temporal change of an output of said selected distance sensors 1 1, and based on this total, it is 
constituted so that a shape change of said supervisory object 2 may be detected. 
[0008] 
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Since it has two or more distance sensors 11, arithmetic units 22, and detection processing devices 
23 if constituted in this way, based on said calculated temporal change about one or more selected 
distance sensors 11, a shape change of the supervisory object 2 is detectable among two or more 
distance sensors 1 1. Since the detection processing device 23 chooses two or more distance 
sensors 1 1 altogether, asks for total of a temporal change of an output of said selected distance 
sensors 1 1, and it is constituted based on this total so that a shape change of said supervisory 
object 2 may be detected, high speed processing is possible for it, for example. Thereby, it not only 
can detect a sleeping person's condition certainly, but it can provide a small and simple monitoring 
instrument. 
[0009] 

To achieve the above objects, a monitoring instrument by invention concerning claim 3, For example, 
as shown in drawing 1 and drawing 3 , it is installed towards a different position in the surveillance 
object field 50, . Measure distance to the supervisory object 2. Two or more distance sensors 1 1 
which became independent respectively, and the arithmetic unit 22 which calculates a temporal 
change of each output of the distance sensors 11 of; plurality; Based on said calculated temporal 
change about one or more selected distance sensors 11, among two or more distance sensors 1 1, a 
shape change of the supervisory object 2. Have the detection processing device 23 to detect and; 
detection processing device 23, Frequency spectrum of all the outputs of two or more distance 
sensors 1 1 is computed, Sharpness of a peak of said computed frequency spectrum is beyond 
constant value, and said sharpness chooses the highest distance sensors 11, and based on a 
temporal change about said selected distance sensors, it is constituted so that a shape change of 
the supervisory object 2 may be detected. 
[0010] 

Since it has two or more distance sensors 11, arithmetic units 22, and detection processing devices 
23 if constituted in this way, based on said calculated temporal change about one or more selected 
distance sensors 1 1, a shape change of the supervisory object 2 is detectable among two or more 
distance sensors 1 1. The detection processing device 23 computes frequency spectrum of all the 
outputs of two or more distance sensors 11, Sharpness of a peak of said computed frequency 
spectrum is beyond constant value, And since it is constituted so that said sharpness may choose 
the highest distance sensors 1 1 and may detect a shape change of the supervisory object 2 based 
on a temporal change about said selected distance sensors, a sleeping person's breathing is 
certainly detectable, for example. Thereby, it not only can detect a sleeping person's condition 
certainly, but it can provide a small and simple monitoring instrument. 
[0011] 

To achieve the above objects, a monitoring instrument by invention concerning claim 4, For example, 
as shown in drawing 1 and drawing 3 , it is installed towards a different position in the surveillance 
object field 50, . Measure distance to the supervisory object 2. Two or more distance sensors 1 1 
which became independent respectively, and the arithmetic unit 22 which calculates a temporal 
change of each output of the distance sensors 11 of; plurality; Based on said calculated temporal 
change about one or more selected distance sensors 11, among two or more distance sensors 11, a 
shape change of the supervisory object 2. Have the detection processing device 23 to detect and; 
detection processing device 23, Frequency spectrum of an output of the distance sensors 11 which 
have an absolute value of said temporal change in predetermined width is computed, Sharpness of a 
peak of said computed frequency spectrum is beyond constant value, and said sharpness chooses 
the highest distance sensors 11, and based on a temporal change about said selected distance 
sensors 11, it is constituted so that a shape change of the supervisory object 2 may be detected. 
[0012] 

Since it has two or more distance sensors 11, arithmetic units 22, and detection processing devices 
23 if constituted in this way, based on said calculated temporal change about one or more selected 
distance sensors 11, a shape change of the supervisory object 2 is detectable among two or more 
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distance sensors 1 1. The detection processing device 23 computes frequency spectrum of an 
output of the distance sensors 1 1 which have an absolute value of said temporal change in 
predetermined width, Sharpness of a peak of said computed frequency spectrum is beyond constant 
value, And since it is constituted so that said sharpness may choose the highest distance sensors 
1 1 and may detect a shape change of the supervisory object 2 based on a temporal change about 
said selected distance sensors 1 1, a sleeping person's breathing is certainly detectable, for example. 
Thereby, it not only can detect a sleeping person's condition certainly, but it can provide a small and 
simple monitoring instrument. 
[0013] 

To achieve the above objects, a monitoring instrument by invention concerning claim 5, For example, 
as shown in drawing 1 and drawing 3 , it is installed towards a different position in the surveillance 
object field 50, . Measure distance to the supervisory object 2. Two or more distance sensors 1 1 
which became independent respectively, and the arithmetic unit 22 which calculates a temporal 
change of each output of the distance sensors 1 1 of; plurality; Based on said calculated temporal 
change about one or more selected distance sensors 11, among two or more distance sensors 1 1, a 
shape change of the supervisory object 2. Have the detection processing device 23 to detect and; 
detection processing device 23, Frequency spectrum of an output of two or more distance sensors 
1 1 is computed from the one where an absolute value of said temporal change is larger, Sharpness 
of a peak of said computed frequency spectrum is beyond constant value, and said sharpness 
chooses the highest distance sensors 1 1, and based on a temporal change about said selected 
distance sensors 1 1, it is constituted so that a shape change of the supervisory object 2 may be 
detected. 
[0014] 

Since it has two or more distance sensors 11, arithmetic units 22, and detection processing devices 
23 if constituted in this way, based on said calculated temporal change about one or more selected 
distance sensors 1 1, a shape change of the supervisory object 2 is detectable among two or more 
distance sensors 1 1. The detection processing device 23 computes frequency spectrum of an 
output of two or more distance sensors 1 1 from the one where an absolute value of said temporal 
change is larger, Sharpness of a peak of said computed frequency spectrum is beyond constant 
value, And since it is constituted so that said sharpness may choose the highest distance sensors 
1 1 and may detect a shape change of the supervisory object 2 based on a temporal change about 
said selected distance sensors 1 1, a sleeping person's breathing is certainly detectable, for example. 
Thereby, it not only can detect a sleeping person's condition certainly, but it can provide a small and 
simple monitoring instrument. 
[0015] 

To achieve the above objects, a monitoring instrument by invention concerning claim 6, For example, 
as shown in drawing 1 and drawing 3 , it is installed towards a different position in the surveillance 
object field 50, . Measure distance to the supervisory object 2. Two or more distance sensors 1 1 
which became independent respectively, and the arithmetic unit 22 which calculates a temporal 
change of each output of the distance sensors 1 1 of; plurality; Based on said calculated temporal 
change about one or more selected distance sensors 1 1, among two or more distance sensors 1 1, a 
shape change of the supervisory object 2. It has the detection processing device 23 to detect, and 
an absolute value of said temporal change chooses the distance sensors 1 1 exceeding constant 
value, and based on average value of a temporal change about said selected distance sensors 11 ,; 
detection processing device 23 is constituted so that a shape change of the supervisory object 2 
may be detected. 
[0016] 

Since it has two or more distance sensors 11, arithmetic units 22, and detection processing devices 
23 if constituted in this way, based on said calculated temporal change about one or more selected 
distance sensors 1 1, a shape change of the supervisory object 2 is detectable among two or more 
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distance sensors 1 1. Since the detection processing device 23 chooses distance sensors with which 
an absolute value of a temporal change exceeds constant value, and it is constituted based on 
average value of a temporal change about selected distance sensors so that a shape change of the 
supervisory object 2 may be detected, it can detect a sleeping person's breathing certainly, for 
example. Thereby, it not only can detect a sleeping person's condition certainly, but it can provide a 
small and simple monitoring instrument. 
[0017] 

To achieve the above objects, a monitoring instrument by invention concerning claim 7, For example, 
as shown in dr a wi n g Land drawing 3, it is installed towards a different position in the surveillance 
object field 50, . Measure distance to the supervisory object 2. Two or more distance sensors 1 1 
which became independent respectively, and the arithmetic unit 22 which calculates a temporal 
change of each output of the distance sensors 11 of; plurality; Based on said calculated temporal 
change about one or more selected distance sensors 1 1, among two or more distance sensors 1 1, a 
shape change of the supervisory object 2. It has the detection processing device 23 to detect, and 
an absolute value of said temporal change chooses the distance sensors 11 exceeding constant 
value, and based on average value of an absolute value of a temporal change about said selected 
distance sensors 1 1 ,; detection processing device 23 is constituted so that a shape change of the 
supervisory object 2 may be detected. 
[0018] 

Since it has two or more distance sensors 1 1, arithmetic units 22, and detection processing devices 
23 if constituted in this way, based on said calculated temporal change about one or more selected 
distance sensors 1 1, a shape change of the supervisory object 2 is detectable among two or more 
distance sensors 1 1. Since the detection processing device 23 chooses dis tance sensors with which 
an absolute value of a temporal change exceeds constant value, and it is constituted based on 
average value of an absolute value of a temporal change about selected distance sensors so that a 
shape change of the supervisory object 2 may be detected, it can detect a sleeping person's 
breathing certainly, for example. Thereby, it not only can detect a sleeping person's condition 
certainly, but it can provide a small and simple monitoring instrument. 
[0019] 

To achieve the above objects, a monitoring instrument by invention concerning claim 8, For example, 
as shown in drawing 1 and drawing 3 , it is installed towards a different position in the surveillance 
object field 50, . Measure distance to a supervisory object. Two or more distance sensors 1 1 which 
became independent respectively, and the arithmetic unit 22 which calculates a temporal change of 
each output of the distance sensors 1 1 of; plurality; Based on said calculated temporal change 
about one or more selected distance sensors 11, among two or more distance sensors 11, a shape 
change of the supervisory object 2. Have the detection processing device 23 to detect and; 
detection processing device 23, Compare mutually each phase of said temporal change about the 
selected distance sensors 1 1 of said plurality, and said phase carries out grouping of the near things 
of each by said comparison, ask for total of each of said group's temporal change, and among groups 
near an opposite phase, Said said a group's total of each is ****(ed), and based on a value obtained 
from the aforementioned difference **, it is constituted so that a shape change of the supervisory 
object 2 may be detected. 
[0020] 

Since it has two or more distance sensors 11, arithmetic units 22, and detection processing devices 
23 if constituted in this way, based on said calculated temporal change about one or more selected 
distance sensors 1 1, a shape change of the supervisory object 2 is detectable among two or more 
distance sensors 1 1. The detection processing device 23 compares mutually each phase of said 
temporal change about the selected distance sensors 1 1 of said plurality, and said phase carries out 
grouping of the near things of each by said comparison, It asks for total of each of said group's 
temporal change, and said said a group's total of each is ****(ed) among groups near an opposite 
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phase, and since it is constituted based on a value obtained from the aforementioned difference ** 
so that a shape change of the supervisory object 2 may be detected, a sleeping person's breathing 
is certainly detectable, for example. Thereby, it not only can detect a sleeping person's condition 
certainly, but it can provide a small and simple monitoring instrument. 
[0021] 

Like a statement to claim 9, the detection processing device 23 is good in the monitoring instrument 

1 given in any 1 paragraph of claim 1 thru/or claim 8 to constitute so that a state of the supervisory 
object 2 may be judged based on both a cycle of a periodic change under said detected shape 
change, and both [ either or ]. 

[0022] 

It is [ like ] good to constitute from the monitoring instrument 1 given in any 1 paragraph of claim 1 
thru/or claim 9 so that it may judge that the detection processing device 23 has the supervisory 
object 2 in the surveillance object field 50 when [ according to claim 10 ] a periodic change under 
said detected shape change continues beyond in fixed time. 
[0023] 

Since it is constituted so that it may judge that the supervisory object 2 is in the surveillance object 
field 50 when a periodic change under said detected shape change continues beyond in fixed time if 
constituted in this way, a sleeping person's lying in bed is detectable, for example. 
[0024] 

In the above monitoring instrument 1, the detection processing device 23, When it changes into the 
state where a periodic change is not detected and beyond fixed time can detect neither transitive 
change nor a periodic change after detecting transitive change under said detected shape change, it 
is good to constitute so that it may judge that the supervisory object 2 came out of the surveillance 
object field 50. If constituted in this way, a sleeping person's bed leaving can be judged, for example. 

[0025] 

To claim 1 1, like a statement in the monitoring instrument 1 of a statement, in any 1 paragraph of 
claim 1 thru/or claim 10. For example, as shown in drawing 5 , the distance sensors 30, It has the 
Mitsuteru gunner stage 31 which irradiates the supervisory object 2 with light flux, and the image 
formation optical system 37 which carries out image formation of the image of an optical irradiation 
pattern generated by the Mitsuteru gunner stage 31 on the supervisory object 2, It is good to 
constitute based on an image formation position of image formation pattern light in which image 
formation is carried out by the image formation optical system 37, so that an output corresponding 
to said distance may be obtained by trigonometry. 
[0026] 

The Mitsuteru gunner stage 31 to which the distance sensors 30 will irradiate the supervisory object 

2 with light flux if constituted in this way, It has the image formation optical system 37 which carries 
out image formation of the image of an optical irradiation pattern generated by the Mitsuteru gunner 
stage 31 on the supervisory object 2, Since it is constituted based on an image formation position of 
image formation pattern light in which image formation is carried out by the image formation optical 
system 37 so that an output corresponding to said distance may be obtained by trigonometry, it can 
be considered as the cheap and simple monitoring instrument 1. 

[0027] 

To claim 12, like a statement in the monitoring instrument 1 of a statement, in any 1 paragraph of 
claim 1 thru/or claim 10. For example, based on information on the two or more image formation 
devices 41 and 42 which carry out image formation of the supervisory object 2 with an individual 
optic axis, and an image formation position from the image formation devices 41 and 42, as shown in 
drawing 10 , the distance sensors 40 may be constituted so that an output corresponding to said 
distance may be obtained by trigonometry. 
[0028] 
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The two or more image formation devices 41 and 42 to which the distance sensors 40 will carry out 
image formation of the supervisory object 2 with an individual optic axis if constituted in this way, 
Since it is constituted based on information on an image formation position from the image 
formation devices 41 and 42 so that an output corresponding to said distance may be obtained by 
trigonometry, it can be considered as the cheap and simple monitoring instrument 1. 
[0029] 

To achieve the above objects, a monitoring instrument by this invention , For example, as shown in 
drawing 1 and drawing 3, it is installed towards inside of the surveillance object field 50, The 
distance sensors 1 1 which measure distance to the supervisory object 2, and the arithmetic unit 22 
which calculates a temporal change of an output of the; distance sensors 1 1; Have the detection 
processing device 23 which detects a shape change of the supervisory object 2 based on said 
calculated temporal change, and; detection processing device 23, When a periodic change under said 
detected shape change continues beyond in fixed time, it may be constituted so that it may judge 
that the supervisory object 2 is in the surveillance object field 50. 
[0030] 

Since it has the distance sensors 1 1, the arithmetic unit 22, and the detection processing device 23 
if constituted in this way, a temporal change of an output of the distance sensors 1 1 can be 
calculated, and a shape change of the supervisory object 2 can be detected based on said 
calculated temporal change. Since it is constituted so that it may judge that the detection 
processing device 23 has the supervisory object 2 in the surveillance object field 50 when a periodic 
change under said detected shape change continues beyond in fixed time, a sleeping person's 
breathing and lying in bed are detectable, for example. It can constitute simply. Thereby, it not only 
can detect a sleeping person's condition certainly, but it can provide a small and simple monitoring 
instrument. 
[0031] 

[Embodiment of the Invention] 

Hereafter, an embodiment of the invention is described with reference to drawings. Identical codes 
or similar numerals are given to the member which is mutually the same or corresponds in each 
figure, and the duplicate explanation is omitted. 
[0032] 

Drawing 1 is a typical perspective view of the monitoring instrument 1 which is an embodiment by 
this invention. The sleeping person 2 as a thing which is a supervisory object and carries out a 
periodic change to the bed 6 upper surface (henceforth the monitor area 50) as a surveillance 
object field in a figure lies and exists. On the sleeping person 2, the bedding 3 is covered further, 
and some sleeping persons 2 and some beds 6 are covered. That is, the monitoring instrument 1 is 
supervising the upper surface of the bedding 3. The bedding 3 is not used but it may be made for 
the monitoring instrument 1 to supervise the sleeping person's 2 idiosoma itself. In this embodiment, 
a shape change is a successive change and a successive change is a concept including a periodic 
change and transitive change. The sleeping person's 2 shape changes are the sleeping person's 2 
periodic change, and transitive change, for example. The sleeping person's 2 periodic change is the 
sleeping person's 2 breathing, for example. The sleeping person's 2 transitive change is the sleeping 
person's 2 body motion, and movement, for example. A periodic change is the cycle of breathing of a 
person (sleeping person), for example, change of per minute five to 60 cycle, for example. That is, 
according to this embodiment, a periodic change does not include the periodic change from which it 
separated greatly from the cycle of breathing. By the way, although a grown-up breathing rate is in 
about per minute 5 to 30 times of ranges, in the case of a small child, there is a tendency for a 
breathing rate to increase further. 
[0033] 

Based on the sleeping person's 2 detected shape change, the monitoring instrument 1 is constituted 
so that the sleeping person's 2 condition may be judged. The sleeping person's 2 condition is in 
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movement, for example, the implantation, and the state where it carries out bed leaving etc. which 
are carrying out normal breathing, for example and which are carrying out unusual breathing and 
have struck, dangerous body motion, for example, changing sides. 
[0034] 

On the other hand, the case 10 constituted including two or more distance sensors 11 which 
measure the distance to the sleeping person 2 who exists in the monitor area 50 is installed in the 
stand 4 in a figure. Two or more distance sensors 11 are installed in the case 10 corresponding to 
two or more surveillance object points (henceforth a target point). According to this embodiment, 
although the case 10 (distance sensors 11) is installed in the stand 4, when a wall and a ceiling exist, 
a wall and a ceiling may be sufficient as it and a setting position may determine it suitably with the 
purpose, specification, etc. of a monitoring instrument. The stand 4 is movable and makes 
installation of the case 10 easy. As for the distance sensors 11, it is preferred to arrange two or 
more rows to the case 10. 
[0035] 

With reference to the example of arrangement of the target point of the schematic plan view of 
draw i n g 2, a target point is suitably explained with reference to drawing 1 . As shown in drawing 2 (a), 
two or more target points corresponding to two or more distance sensors 1 1 are arranged so that 
each target point may not lap with a ****** target point. In this case, for example like a graphic 
display, two or more target points are arranged in a grid pattern so that the target points 51, 52, 53, 
54, 55, and 56 (it is only called the target point 5 when not distinguishing a target point below) may 
not lap with the monitor area 50 mutually. As for two or more target points 5, it is preferred to set it 
as the range which covers the position of the sleeping person 2 on the bed 6 (under the bedding 3) 
which can be about taken while an abdomen, a thorax, regions of back, and a shoulder go to bed. In 
this embodiment, although the number to arrange is two rows (it expresses the following 3x2) of 
three lines, it may be suitably decided by the conditions of the place to supervise, the sleeping 
person 2, etc., for example, 3x3 and 4x4 may be sufficient as it. Thus, even when two or more target 
points 5 were arranged and the glared type sensor which measures distance by irradiating the 
distance sensors 1 1 with light or an ultrasonic wave is used, It is not necessary to control the 
distance sensors 1 1 corresponding to the adjoining target point 5 not to glare simultaneously like 
the after-mentioned, and they can consider the monitoring instrument 1 as easier composition. 
[0036] 

As shown in the example of arrangement of the target point 5 of the schematic plan view of drawing 
2 (b), the ****** target point 5 may lap. Since the dead angle in the monitor area 50 can be 
lessened if it does in this way, it is effective in higher-precision surveillance. To use the glared type 
sensor which measures distance by irradiating the distance sensors 1 1 with light or an ultrasonic 
wave at this time, it is necessary to control the distance sensors 1 1 corresponding to the 
overlapping target point 5 mutually uninfluential not to glare simultaneously. This is because the 
irradiation light irradiated from other distance sensors 1 1 by the irradiation light which must receive 
light essentially mixes and measurement of the distance of the target point 5 becomes difficult, 
when it irradiates with irradiation light simultaneous from two or more distance sensors 11. 
[0037] 

When the below-mentioned infrared distance sensor 30 (refer to drawing 5 ) is used for the distance 
sensors 11, The wavelength of the light flux which floodlights the infrared distance sensor 30 like 
the after-mentioned is made to differ for every sensor, It combines, and when it is made to pass the 
transmitted wave length zone corresponding to the beam floodlighted on the below-mentioned light- 
receiving lens 37 by coating or other means, even if the ****** target point 5 has lapped, it is not 
necessary to control not to glare simultaneously. The light source of the light flux which irradiates 
with the distance sensors 1 1 is blinked on fixed frequency different every distance sensors 30, It 
combines, and when it has the below-mentioned electric band pass filter which extracts only the 
signal of the frequency, even if the ****** target point 5 has lapped, it is not necessary to control 
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not to glare simultaneously. 
[0038] 

Here, as shown in drawing 2 (b), control of an operation in case a glared type sensor is used for the 
distance sensors 1 1 and the target point 5 corresponding to two or more distance sensors 1 1 
overlaps is explained. It is made to perform this control by the control section 21 of the below- 
mentioned control device 20. In the case of a glared type sensor, it controls after measurement of 
the distance of the one distance sensors 11 to measure the distance of the following distance 
sensors 1 1 . That is, it controls so that two or more distance sensors 1 1 do not measure distance 
simultaneously. It is repeated until measurement of the distance of all the distance sensors 11 with 
which it had such operation is performed. This operation of a series of is made into one cycle, and 
time of one cycle is set to T. 
[0039] 

Every one distance by the distance sensors 1 1 is not measured as mentioned above, Distance can 
be made to measure simultaneously to two or more distance sensors 1 1 by what (for example, the 
target point 5 which measures distance simultaneously is carried out to every other one) is 
controlled not to measure the distance of the adjoining target point 5 simultaneously. If it does in 
this way, the time T of one cycle can be shortened substantially. 
[0040] 

An example of the composition of the monitoring instrument 1 is explained with reference to drawing 
3. The monitoring instrument 1 is constituted including the case 10 in which two or more distance 
sensors 1 1 were installed, and the control device 20. The control devices 20 are a personal 
computer and a microcomputer typically. And it is connected to the control device 20, and two or 
more distance sensors 1 1 are constituted so that the distance information as an output of the 
distance sensors 1 1 may be outputted to the control device 20. Although distance information is an 
output value from the distance sensors 1 1 before actually computing distance, for example here, it 
is good also as the distance to a subject (sleeping person 2) itself. Hereafter, these are only called 
distance. Hereafter, distance explains an embodiment. Distance is good to constitute so that it may 
acquire from each distance sensors 1 1 serially. Although it is indicated as the figure middle distance 
sensor 1 1 and the control device 20 as a different body, it may constitute as one. 
[0041] 

By this embodiment, the distance sensors 1 1 are installed in the case 10 3x2 so that it may 

correspond to the target point 5 arranged 3x2 as drawing 2 explained. 

[0042] 

case 10' shown in the mimetic diagram of drawing 4 although the distance sensors 11 are typically 
installed in the case 10 in parallel — a curve may be attached to the case 10 like. In this case, the 
distance sensors 1 1 are installed so that this curve may be met. By using such case 10', even if it 
miniaturizes, the large monitor area 50 is easily securable. Since case 10' can perform installing the 
distance sensor 1 1 easily so that the ****** target point 5 may not lap even if it is small, it can 
attain the miniaturization of a device. 
[0043] 

Here, the distance sensors 1 1 are explained further. As the distance sensors 11 to be used, there 
are infrared irradiation type distance sensors, an ultrasonic sensor, an electro magnetic pulse 
distance sensor, a passive type optical distance sensor, etc. Among these, infrared irradiation type 
distance sensors, an ultrasonic sensor, and an electro magnetic pulse distance sensor are glared 
type sensors (active type distance sensor). As for the distance sensors 11 to be used, it is 
preferred to use what that is used for an auto-focus camera is comparatively simple and cheap as 
mentioned above. The monitoring instrument 1 can consist of using such a distance sensor 1 1 
simply and cheaply. Hereafter, the infrared distance sensor as an example of the distance sensors 
1 1, an ultrasonic sensor, an electro magnetic pulse distance sensor, and a passive type optical 
distance sensor are explained with reference to figures. 
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[0044] 

With reference to the block diagram of drawing 5 , the distance sensors 30 (henceforth the infrared 
distance sensor 30) infrared irradiation type [ as an example of the distance sensors 1 1 ] are 
explained. The infrared distance sensor 30 is what is called an active type optical sensor. The 
infrared distance sensor 30 is constituted including the infrared light irradiation part 31 as a 
Mitsuteru gunner stage which irradiates the sleeping person 2 with light flux, the infrared light light 
sensing portion 32b, and the sensor control part 33 that controls the infrared distance sensor 30 
whole. It may be made to have the sensor control part 33 in the control section 21 of the control 
device 20 (refer to drawing 3). 
[0045] 

The infrared light irradiation part 31 is equipped with infrared LED34 and the irradiation lens 35, and 
it is irradiated with the light flux of the infrared light irradiated from infrared LED34 by the sleeping 
person 2 as a beam of a thin parallel pencil via the irradiation lens 35. If substantially parallel to a 
parallel pencil, it is good and light flux near in parallel is also included here. The infrared light light 
sensing portion 32 is provided with the following. 

The light-receiving lens 37 as an image formation optical system which carries out image formation 
of the image of the optical irradiation pattern generated by the infrared light irradiation part 31 on 
the sleeping person 2. 

The one-dimensional position detecting element 36 (henceforth PSD36) as a light-receiving means 
to be arranged near the image formation position with the light-receiving lens 37, and to receive the 
image formation pattern light by the image of the optical irradiation pattern which carried out image 
formation. 

[0046] 

The infrared distance sensor 30 has the position information outputting part 39 as a position 
information output unit constituted so that the image formation position information on the image 
formation pattern corresponding to the distance to the sleeping person 2 might be outputted based 
on the image formation position of the image formation pattern light by which image formation is 
carried out on PSD36. It has the position information outputting part 39 in the sensor control part 
33. That is, based on the image formation position of the image formation pattern light by which 
image formation is carried out with the light-receiving lens 37, it is constituted so that the image 
formation position information on the image formation pattern as an output corresponding to said 
distance may be acquired by trigonometry. Here, light flux is a beam and the optical irradiation 
pattern by light flux is a beam spot. And image formation pattern light is a light which enters into 
PSD36 among the catoptric light from the sleeping person 2 of the beam spot generated on the 
sleeping person 2, and an image formation pattern is an image of the beam spot generated on the 
sleeping person 2 by whom image formation was done with the light-receiving lens 37. That is, an 
image formation pattern is an image of an approximate circle form here. 
[0047] 

Coating which makes only the light of the wavelength band region of the beam irradiated with the 
light-receiving lens 37 penetrate is performed. Therefore, the influence of disturbance light can 
carry out a detecting position few. Although light flux was made into the thin parallel pencil above, 
this is just a parallel pencil substantially and may be the light flux diffused or converged to some 
extent. In this case, the size of the pattern light on the below-mentioned PSD36 should just be a 
grade which is suitable and by which the supplement of a centroid position is not hindered. 
[0048] 

The wavelength of the beam which the infrared light irradiation part 31 floodlights may be made for 
the infrared distance sensors 30 to differ for every sensor. In this case, it combines and is made for 
the transmitted wave length zone of coating performed to the above-mentioned light-receiving lens 
37 to also turn into a transmitted wave length zone corresponding to the beam to floodlight. It is not 
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influenced by the beam of the next sensor, and even if it is a case where the ****** beam 
explained by drawing 2 (b) laps by this, since it is not necessary to control not to glare 
simultaneously, a monitoring instrument can be simplified. The infrared distance sensor 30 blinks 
infrared LED34 (light source) on fixed frequency, and it may be made to be provided with the 
electric band pass filter which extracts only the signal of the frequency to the infrared light light 
sensing portion 32. Thereby, the influence of disturbance light can be reduced. By changing this 
modulation frequency for every sensor, even when the beam explained by drawing 2 (b) laps, being 
influenced by the beam of the next sensor is lost. It is not necessary to control not to glare 
simultaneously by this, even if it is a case where a beam laps, and a monitoring instrument can be 
simplified. It is suitable even if it performs synchronous detection which makes it synchronize with 
the timing of an exposure of infrared LED34, and switches the polarity of the amplifier of the 
infrared light light sensing portion 32. 
[0049] 

With reference to drawing 6 , PSD36 is explained further. Drawing 6 (a) is a schematic plan view, and 
drawing 6 (b) is a typical transverse-plane sectional view. As shown in drawing 6 (a), PSD36 has a 
larger acceptance surface product than an image formation pattern, and has the length which is a 
grade which is required ranging within the limits and an image formation pattern does not protrude in 
the move direction (left-in-the-figure right) of the image formation pattern by a distance change by 
movement of an image formation pattern. 
[0050] 

As shown in drawing 6 (b), PSD36 is constituted from the P layer 36a, the P layer 36a, and the I 
layer 36c that is in the middle of the N layer 36b, and the P layer 36a and the N layer 36b on the 
surface of an opposite hand by the surface of the side which receives the image formation pattern 
light of plate-like silicon. The image formation pattern by which image formation was carried out to 
PSD36 is changed into photoelectricity, and it is constituted so that a split output may be carried 
out, respectively from 36d of electrodes attached to the both ends of the P layer 36a as 
photoelectric current. 
[0051] 

Since the infrared distance sensor 30 outputs the centroid position of an image formation pattern as 
image formation position information on an image formation pattern by calculating the output signal 
of the photoelectric current outputted from the both ends of PSD36 by the position information 
outputting part 39, it can measure the distance to the sleeping person 2 like the after-mentioned. 
The infrared distance sensor 30 is using infrared rays, and human being does not catch sight of it 
and it does not give displeasure to the beam with which it irradiates. 
[0052] 

The sensor control part 33 of the infrared distance sensor 30 becomes irregular in order to 
distinguish from disturbance light, when PSD36 detects the centroid position of an image formation 
pattern. Abnormal conditions are the operation which is performed by repeating the luminescence 
(exposure) stop of a beam periodically, for example. In this case, the luminescence stop of a beam 
may carry out the luminescence stop of the light source, for example, and may be made to carry out 
a luminescence stop by rotating a gobo and a slit. It may be made for abnormal conditions to also 
change the output of a beam by the strength of disturbance light furthermore in addition to ****. 
And the sensor control part 33 computes the output value which deducted the output value of 
PSD36 when not irradiating with the beam from the output value of PSD36 when irradiating with the 
beam. The sensor control part 33 makes modulation operation the center-of-gravity supplementary 
signal (henceforth a ranging signal) which is the image formation position information on an image 
formation pattern about a multiple-times deed and its average output value, in order to secure 
reliability. The sensor control part 33 is outputted to the control device 20 by making into distance 
the ranging signal value x which is a value of a ranging signal. 
[0053] 
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As shown in the mimetic diagram of drawing 7, the distance value A to the target sleeping person 2 
is computable with a following formula using trigonometry based on this ranging signal value x. 
A = f xw/(x-b) (1) 

When the light-receiving lens 37 of the infrared light light sensing portion 32 is used as a single lens, 
f the focal distance of the lens and w, In other words, the distance (base length) between the optic 
axes of the irradiation lens 35 and the light-receiving lens 37 and b indicate the distance between 
PSD36, and the bias value depending on arrangement of the photo detector of PSD36 to be infrared 
LED34. When using the combination lens generally used, let a focal distance here be a focal distance 
of the combination lens. When computing the above distance values A, it is good to compute the 
distance value A by the control section 21 of the control device 20. 
[0054] 

Although the case where the ranging signal value x was outputted as a distance was explained, 
above, the infrared distance sensor 30 may be constituted so that the distance value A itself 
computed by the above-mentioned method as a distance may be outputted. 
[0055] 

The ranging signal value x outputted from each infrared distance sensor 30 is changed by the 
influence of disturbance light still remaining slightly, although it becomes irregular as mentioned 
above. In order to absorb this change, the ranging signal value x acquired serially is averaged, and it 
is considered as the data at that time. The average value of the distance value A computed from 
the ranging signal value x may be sufficient as this data, and the depth L2 which is the average 
value of the height H2 or the depth L1 which is average value of the height H1 computed from the 
distance value A explained later may be sufficient as it. Although it thinks [ that it is various and ], 
the method of defining a fixed time interval beforehand, and equalizing data in the meantime, defining 
the number to equalize beforehand, and computing a moving average deviation serially may be 
sufficient as how to take an average. In the case of the former, there are few data numbers, and it 
ends, and is suitable for rough state grasp. In the case of the latter, although some data numbers 
increase, they can follow a fine action. 
[0056] 

Thus, since the infrared distance sensor 30 can be simply constituted from using PSD36, it can be 

used as a cheap and simple monitoring instrument. 

[0057] 

With reference to the block diagram of drawing 8 , the ultrasonic sensor 70 in an embodiment of the 
invention is explained. The ultrasonic sensor 70 is constituted including the ultrasonic transmission 
part 71 as an ultrasonic wave oscillator, the ultrasonic reception part 72 as an ultrasonic receiver, 
and the sensor control part 73. Furthermore in the sensor control part 73, it has the distance 
calculation section 74 which computes the distance to the sleeping person 2 by the time lag of 
transmission of the ultrasonic transmission part 71, and reception of the ultrasonic reception part 
72. It may be made to have the sensor control part 73 in the control section 21 of the control 
device 20. Although the ultrasonic transmission part 71 and the ultrasonic reception part 72 
considered it as the different body in this embodiment, they may be one. The distance to the 
sleeping person 2 computed by the distance calculation section 74 is good also as the time lag 
itself. This is because the distance to the sleeping person 2 is linearly found from a time lag, so 
change of a time lag can be regarded as change of distance as it is. 
[0058] 

A means to generate an ultrasonic wave in the ultrasonic transmission part 71 holds the material 
which has the piezo-electric effect, such as electrostrictive ceramics, with a metal plate etc. 
(vibrator), and by impressing a signal level, when a vibrator carries out flexing vibration, it generates 
an ultrasonic wave. A means to receive by the ultrasonic reception part 72 obtains electric 
generating power, when the reflected ultrasonic wave vibrates a vibrator. Therefore, in the case of 
an ultrasonic distance sensor, if an ultrasonic wave can be generated intermittently, the signal wave 
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which has reflected and returned can be detected and a time lag can be detected by the origination 
side and a receiver, since acoustic velocity is known, the distance to the sleeping person 2 can be 
measured. In this case, although based also on signal processing after detection, the nearest 
reflection can be detected or an average distance of an irradiation area can be measured. 
[0059] 

With reference to the block diagram of drawing 9 , the electro magnetic pulse distance sensor 80 in 
an embodiment of the invention is explained. The electro magnetic pulse distance sensor 80 is 
constituted including the electromagnetic wave transmission and reception section 81 and the 
sensor control part 82. The electromagnetic wave transmission and reception section 81 is 
constituted including an antenna, and performs oscillation of electromagnetic waves by which pulse 
modulation was carried out towards the sleeping person 2, and reception of the electromagnetic 
waves reflected by the sleeping person 2. Furthermore in the sensor control part 82, it has the 
distance calculation section 83 which computes the distance to the sleeping person 2 by the time 
lag of the oscillation of electromagnetic waves, and reception. It may be made to have the sensor 
control part 82 in the control section 21 of the control device 20. Although the electromagnetic 
wave transmission and reception section 81 considered it as one in this embodiment, it may 
constitute an electro magnetic pulse transmission section and an electromagnetic wave receive 
section in a different body. The distance to the sleeping person 2 is good also as the time lag itself 
like the above-mentioned ultrasonic sensor 70. Electromagnetic waves are about 10-GHz 
microwave typically. 
[0060] 

Since directivity becomes strong rather than an ultrasonic wave by using microwave for 
electromagnetic waves, the electro magnetic pulse distance sensor 80 can measure the target point 
5 at pinpoint more. Since it will measure distance from what has returned in shortest time among 
the reflected electromagnetic waves if the electro magnetic pulse distance sensor 80 has the 
reflection from the part irradiated by the subject, it does not cause incorrect ranging by the image 
formation beam on PSD being missing, for example like an infrared distance sensor. Even if the 
electro magnetic pulse distance sensor 80 has contrast (for example, striped pattern) strong in an 
irradiation area, it is not influenced like an infrared distance sensor. The electro magnetic pulse 
distance sensor 80 can be miniaturized easily. 

The above infrared distance sensor 30, the ultrasonic sensor 70, and the electro magnetic pulse 

distance sensor 80 are glared type sensors. 

[0061] 

With reference to the block diagram of drawing 10 , the passive type optical distance sensor 40 in an 
embodiment of the invention is explained. The passive type optical distance sensor 40 is constituted 
including the 1st light sensing portion 41 as an image formation device which receives the light from 
the sleeping person 2, the 2nd light sensing portion 42, and the sensor control part 43. To the 1st 
light sensing portion 41 and the 2nd light sensing portion 42, respectively The light-receiving lenses 
44a and 44b, It has the 1st line CCD45 as one pair of image sensors, and the 2nd line CCD46, and 
image formation of the light from the sleeping person 2 is carried out to the 1st line CCD45 and the 
2nd line CCD46 via the light-receiving lenses 44a and 44b, respectively. The light from the sleeping 
person 2 is catoptric light from the sleeping person 2 of the irradiation light currently typically 
irradiated by the sleeping person 2. In this case, irradiation light may be available light or may be 
artificial light. 
[0062] 

It may be made for the passive type optical distance sensor 40 to irradiate with the illumination light 
which has a specific intensity pattern to the monitor area 50 by an unillustrated illumination pattern 
light projection means, as shown in drawin g 1 1 . In this case, an illumination pattern avoids clear 
cyclic structures, in order that two or more below-mentioned correlation peak positions may come 
out. That is, it is good to use an aperiodic illumination pattern. An aperiodic illumination pattern is 
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good to consider it as two or more aperiodic luminescent spots, for example like draw i ng 1 1 (a). It 
may be made for a luminescent spot to change each size. It is good also as the aperiodic singular 
number or two or more slit light like drawing 1 1 (b). It may be made for slit light to change each 
width. In this case, slit light is good for the base line direction of the distance sensors 1 1 like a 
graphic display to make it become vertical about. By doing in this way, it can prevent the below- 
mentioned correlative processing becoming inaccurate, also when the passive type optical distance 
sensor 40 has the low contrast within the target point 5 or the subject within the target point 5 has 
periodical structures (for example, striped pattern etc.), and exact measurement is possible. 
[0063] 

In the sensor control part 43, it has the correlation output calculation part 48 as a correlation 
output calculation device which computes the correlation output value of each output value of the 
1st line CCD45 and 2nd line CCD46. It may be made to have the sensor control part 43 in the 
control section 21 of the control device 20. In the sensor control part 43, it is still better to have 
the difference image formation part 47 as a difference image forming device which forms the 
difference image of the picture which shifted time and was acquired about each of the 1st line 
CCD45 and 2nd line CCD46. Thereby, the sensor control part 43 can extract the image of the 
sleeping person 2 with a motion from the picture acquired from the 1st line CCD45 and the 2nd line 
CCD46. Although two pictures for forming a difference image shift and acquire time, the sleeping 
person's 2 movement magnitude does not become large too much, and should just make time to 
shift the about time of the grade it can be considered mostly substantially that is homotopic, for 
example, 0.1 second. Or it is considered as one to 10 of a television cycle cycle (1 / 30 - 1/3). If 
such a difference image is taken, the image of the sleeping person 2 for whom a background is 
removed and who has a motion can be extracted. The case where a difference image is used is 
explained in more detail later. 
[0064] 

A correlation output value is a relative image formation position difference generated with the 
azimuth difference of the 1st line CCD45 and 2nd line CCD46, and is a value typically outputted by 
correlative processing with a pixel number here. The sensor control part 43 computes distance with 
this correlation output value, i.e., the azimuth difference of the 1st line CCD45 and 2nd line CCD46 
to trigonometry. Correlative processing is processing which computes by shifting one of the pictures 
acquired from the 1st line CCD45 and the 2nd line CCD46, respectively until two pictures are 
mostly in agreement, the quantity, for example, pixel number, which were shifted. A judgment of 
coincidence is made by the whole signal intensity. Signals are [ peak ****** and time ] identical 
features, i.e., a correlation peak position. The correlative processing by difference image formation 
binary-izes the difference image obtained from the 1st line CCD45 and the 2nd line CCD46, 
respectively with a proper value, and extracts an area part with a motion by extracting the edge 
part. Then, correlative processing is performed only in an extraction region. That is, the sleeping 
person's 2 distance can be found from a correlation output value. The 1st line CCD45 and the 2nd 
line CCD46 can be divided into two or more fields, by [ corresponding ] performing correlative 
processing the whole field, there are many backgrounds and a certain portion and subject can also 
be classified about. 
[0065] 

The passive type optical distance sensor 40 is a thing of a type which is adopted as the auto-focus 
camera, and detects the light-and-darkness state (difference in contrast) of the sleeping person's 2 
surface using one pair of line CCD typically. The pixel to which one pair of line CCD corresponds 
identifies either by correlative processing, and measures distance by trigonometry. Its field angle is 
as narrow as about 10 degrees [ full width ], and line CCD generally used in the passive type optical 
distance sensor 40 needs comparatively many sensors, in order to cover the target point 5, but 
since it is not a glared type sensor, even if it operates the output from two or more sensors 
simultaneously, it is satisfactory at all. Therefore, it can process at high speed. Since the relative 
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location on one pair of line CCD is compared as compared with the infrared distance sensor, there 
is also no influence by a beam being halfway missing, and there is an advantage which is stabilized 
and can acquire the distance of the target point 5. 
[0066] 

Here, the case where the difference image for clarifying distinction with the sleeping person 2 in the 
target point 5 and a background is used by the passive type optical distance sensor 40 is explained 
in detail. 
[0067] 

The picture which picturized the target point 5 is serially acquired from the 1st line CCD45 and the 
2nd line CCD46 as an electric imaging signal. As for the picture acquired at time to differ from the 
1st line CCD45 and the 2nd line CCD46, a difference image is formed of the difference image 
formation part 47 for every line CCD. A difference image is formed by the picture acquired in time 
to differ here in order to remove background parts from the acquired picture and to extract the 
sleeping person's 2 picture. By this, only the sleeping person 2 who moves will be extracted. A 
difference image is formed from the picture at the time of a short time, for example, 0.1 second, 
shifting. Since gaps of a picture are few, the sleeping person's 2 position hardly changes and it does 
not interfere with measurement of distance. However, a background is eliminated and can extract 
the sleeping person's 2 image. 
[0068] 

The difference image in which the sleeping person 2 was extracted can consider that the pixel 
whose grade which became ** from the dark from ** or dark by the sleeping person's 2 movement 
is comparatively big is the sleeping person's 2 boundary. And exact, it being stabilized and measuring 
can do distance which is the sleeping person 2 by performing correlative processing and measuring 
the sleeping person's 2 distance by trigonometry in the picture element region inside this boundary. 
[0069] 

Here, with reference to drawing 12 , the calculating method of the distance A by the target point 5 
which uses the passive type optical distance sensor 50 is explained. Here, when, as for w, the 
distance between line CCD (base length) and f use the light-receiving lens of line CCD as a single 
lens, the focal distance of the lens and d are the azimuth difference on the image formation face of 
line CCD. When using the combination lens generally used, let a focal distance here be a focal 
distance of the combination lens. Thereby, the distance A by the target point 5 is computable with a 
following formula. 

A = w x f/d (2) 

[0070] 

As mentioned above, even if it uses which above-mentioned distance sensors as the distance 
sensors 1 1 of the monitoring instrument 1, the sleeping person's 2 distance is acquirable. That is, 
the sleeping person's 2 distance can be measured. 
[0071] 

It returns to drawing 3 and the monitoring instrument 1 is explained further. The control device 20 is 
provided with the control section 21, and is controlling the monitoring instrument 1 whole. It is 
connected to the control section 21 and two or more distance sensors 1 1 are controlled. The 
storage parts store 24 is connected to the control section 21, and the data of the information etc. 
which were computed can be memorized. In the storage parts store 24, it has the distance 
information preserving part 25 which saves the distance outputted from the distance sensors 1 1 by 
a time series. In the distance information preserving part 25, it is good to save the reference 
distance which is the distance by the target point 5 when the sleeping person 2 does not exist on 
the bed 6. Reference distance is saved with the same gestalt as the distance outputted from the 
distance sensors 1 1. The distance saved serially at the distance information preserving part 25 here 
is just the distance at the time of the past at the surveillance time, for example, may be the 
distance before acquired by one top. 
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[0072] 

Furthermore in the storage parts store 24, it has the breathing pattern preserving part 26 which 
saves the sleeping person's 2 normal breathing pattern and unusual breathing pattern. The drawing 
1 4 reference is carried out and a normal breathing pattern and an unusual breathing pattern are 
explained later. 
[0073] 

The output unit 28 which outputs the result processed with the input device 27 which inputs the 
information for operating the monitoring instrument 1, and the monitoring instrument 1 is connected 
to the control section 21. The input device 27 is a touch panel, a keyboard, or a mouse, and the 
output units 28 are a display and a printer. It may be built although the input device 27 and the 
output unit 28 are illustrated in this figure as what carries out external to the control device 20. The 
input device 27 of the switch and the output unit 28 which can perform a start and release of 
surveillance, for example is good also as LED as an operation indicator, for example. If it does in this 
way, the monitoring instrument 1 can be constituted simply. 
[0074] 

The control section 21 is equipped with the interface 29 for communicating with the exterior. It is 
constituted so that it can report outside, when it is judged that a state with the dangerous sleeping 
person 2 has the interface 29, for example by the detection processing part 23 of the control 
section 21. A report is based on the strength of the light which includes a sound, a character, a sign, 
and interior illumination, for example, or vibration. The interface 29 is provided with the function 
connected to communication lines, such as a general telephone line, an ISDN circuit, a PHS circuit, 
or a cellular-phone circuit. The control section 21 is provided with a voice response function, and it 
may be made to notify with a sound that a sleeping person is in a dangerous state to a third party 
via the interface 29. 
[0075] 

In the control section 21, it has the alarm equipment 90 constituted so that it might operate, when 
abnormalities occurred in the monitoring instrument 1. It is good to constitute so that it may 
operate, when it is judged that the alarm equipment 90 is in a state with the dangerous sleeping 
person 2, for example by the detection processing part 23 (i.e., when abnormalities, such as a case 
where abnormalities occur in the sleeping person 2, and failure of the monitoring instrument 1, 
occur). Since it can respond promptly by doing in this way to the abnormalities caused in the 
sleeping person 2, reliability can be improved. The control device 20 is good to constitute via the 
interface 29, so that generating of abnormalities may be notified outside as mentioned above, when 
the alarm equipment 90 operates. Although the alarm equipment 90 is illustrated as external, it is 
good also as built-in in this figure. 
[0076] 

In the control section 21, it has the operation part 22 as an arithmetic unit which calculates the 
temporal change of the distance outputted from two or more distance sensors 1 1 . The distance 
outputted from two or more distance sensors 11 is good also as the moving average deviation of the 
distance which carried out past fixed count acquisition, or was acquired within past fixed time, or 
period average rates. By doing in this way, the sudden noise by flicker of the daylight inserted from 
random noise or a window, etc. can be reduced, and incorrect judgment of the erroneous decision of 
a peak position and a zero cross position (intersection which numerals reverse) can be reduced. 
[0077] 

Calculating a temporal change is extracting the sleeping person's 2 shape change obtained by taking 
the difference of the distance acquired from the distance sensors 1 1, and the distance saved 
serially at the distance information preserving part 25 by acquiring distance from the distance 
sensors 1 1 with a certain time interval. This is extracting the sleeping person's 2 breathing, a body 
motion, and movement, for example. Thereby, the sleeping person's 2 extracted breathing forms a 
waveform pattern. 
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Drawing 13 is a figure showing the example of a waveform pattern. 
[0078] 

Furthermore in the control section 21, it has the detection processing part 23 as a detection 
processing device. The detection processing part 23 is constituted so that the sleeping person's 2 
shape change may be detected based on the temporal change calculated by the operation part 22. 
That is, it is constituted so that the sleeping person's 2 breathing, a body motion, and movement 
may be detected. The detection processing part 23 may be constituted so that the sleeping 
person's 2 shape change may be detected based on the temporal change about one or more 
selected distance sensors 1 1 among two or more distance sensors 1 1. 
[0079] 

The detection processing part 23 is constituted so that the sleeping person's 2 condition may be 
judged based on both the cycle of the periodic change under detected shape change, and both 
[ either or ]. 
[0080] 

Furthermore, by comparing the distance by the target point 5 with the reference distance saved at 
the distance information preserving part 25, the detection processing part 23 is constituted so that 
the sleeping person's 2 lying in bed may be detected. It may be made for the detection processing 
part 23 to choose the distance sensors 1 1 with the largest difference of the distance by the target 
point 5, and reference distance by this comparison. And it may be made to detect the sleeping 
person's 2 breathing, a body motion, and movement based on the temporal change about the 
selected distance sensors 11. 
[0081] 

After fixed time detection of the periodic change (the sleeping person's 2 breathing) under detected 
shape change is carried out, the detection processing part 23 may be constituted so that the 
sleeping person 2 may be in the monitor area 50, namely, may judge the sleeping person's 2 lying in 
bed. It may be made for the monitoring instrument 1 to start judgment of the sleeping person's 2 
dangerous condition, on condition that the sleeping person's 2 lying in bed was judged. Fixed time is 
the time which is stabilized and can detect breathing, for example, is 30 to 90 seconds more 
preferably for 30 to 120 seconds. 
[0082] 

When the detection processing device 23 changes into the state where a periodic change is not 
detected and beyond fixed time can detect neither transitive change nor a periodic change after 
detecting the transitive change under detected shape change, It is good to constitute so that the 
supervisory object 2 might come out of the surveillance object field 50, namely, the sleeping person 
2 may judge that bed leaving was carried out. Said fixed time is about 1 to 3 minutes, for example. 
For example, when the sleeping person 2 actually does bed leaving after detecting a body motion 
and movement, since it falls gradually, if it is looking only by variation, the value of a temporal 
change will have time to become a range which detects breathing, and will no longer be detected at 
all after that. For this reason, a judgment of bed leaving is made on the time of changing into the 
state where neither transitive change nor a periodic change is undetectable. However, since it 
means being in a quiet state after detecting a body motion or movement if breathing is detected 
before becoming such, if breathing, a body motion, and movement are lost after that, it must be 
judged that it is in a dangerous state. 
[0083] 

Based on the sleeping person's 2 detected continuous shape change, the detection processing 
device 23 may be constituted so that the cycle of a periodic change may be supervised. That is, 
based on breathing of the detected sleeping person 2, a body motion, and movement, the detection 
processing device 23 is constituted so that the cycle of breathing of the sleeping person 2 may be 
supervised. The detection processing part 23 is constituted so that the sleeping person's 2 shape 
change may be detected based on both the cycle of a periodic change, and both [ either or ]. The 
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detection processing device 23 may be constituted so that a breathing rate may be supervised from 
the cycle of breathing. Here, it shall be contained in the concept to which supervising a breathing 
rate also supervises a cycle. 
[0084] 

In order to detect the shape change of the sleeping person 2 by the detection processing part 23, 

there are some methods and a typical example is shown below. 

[0085] 

As the 1st method of detecting the sleeping person's 2 shape change first, out of two or more 
distance sensors 1 1, the temporal change in the latest past fixed time chooses the greatest 
distance sensors 1 1, and the sleeping person's 2 shape change is detected based on the temporal 
change corresponding to the selected distance sensors 1 1. In this case, the method of choosing the 
distance sensors 1 1 with the largest change of a temporal change among the past about several 
times of the sleeping person's 2 breathing cycles (from several seconds to about about ten 
seconds) is effective as a method of choosing the distance sensors 1 1 . How, as for this, reflection 
of breathing of the sleeping person 2 reflected in the temporal change corresponding to each target 
point 5 by the position of the target point 5 corresponding to each of two or more distance sensors 
1 1, a body motion, and movement is carried out differs. For this reason, it is because it is effective 
to choose the distance sensors 1 1 corresponding to the temporal change which is reflecting it 
exactly in order for the detection processing part 23 to detect a minute change like breathing. 
[0086] 

Although it may change by the distance sensors' 1 1 selected in this way striking the sleeping 
person's 2 body motion, for example, changing sides, and moving, In such a case, after being in a 
quiet state, in fixed time, the distance sensors 1 1 with the largest change of a temporal change are 
chosen again, and a periodic change, i.e., breathing, comes to be detected. In this case, one cycle of 
the detected signal will correspond to 1 breathing. Since change of a far larger temporal change 
than breathing is detected while the sleeping person 2 is moving, it turns out that the sleeping 
person 2 is in a body motion state. This fixed time is time suitable for choosing the distance sensors 
1 1 with the largest change of a temporal change, and, in other words, it is time until it is reflected in 
a temporal change that the sleeping person 2 changed into the quiet state. If this evaluates only the 
amplitude of a periodic change, for example, it will be about 10 to 15 seconds more preferably 
several seconds (for example, 3 seconds) - about 20 seconds. If frequency analysis is conducted 
and a breathing rate is evaluated, it will be about 30 to 90 seconds. A quiet state is in the state 
where transitive change, i.e., a body motion, and movement are no longer detected. The state where 
transitive change is no longer detected so that it may explain in full detail by a 2nd embodiment, For 
example, if it judges that there was transitive change when a threshold was set up and a temporal 
change exceeded this threshold, and it is made to judge that it changed into the state where 
transitive change is no longer detected when less than this threshold and, it understands. 
[0087] 

A temporal change chooses the distance sensors beyond constant value, the periodic change of 
each selected temporal change is detected, and it may be made to evaluate the existence and the 
breathing rate of breathing from a periodic change with the clearest (breathing is expressed) 
periodicity. 
[0088] 

As the 2nd method of detecting the sleeping person's 2 shape change, the detection processing part 
23 chooses two or more distance sensors 1 1 altogether, asks for total of the temporal change of 
the output of all selected these distance sensors 11, and detects the sleeping person's 2 shape 
change based on this total. Since this method detects the sleeping person's 2 shape change based 
on total of the temporal change of the distance outputted from all the distance sensors 1 1, it 
cannot be said to be not necessarily the most highly sensitive, but it is the simplest method and 
high speed processing can realize it easily. As total of the temporal change of distance, it is good 
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also as total of the difference of the distance outputted from the distance sensors 11, and 
reference distance. In this case, one cycle of the detected signal will correspond to 1 breathing. 
[0089] 

As the 3rd method of detecting the sleeping person's 2 shape change, the detection processing part 
23 chooses the temporal change in which an absolute value exceeds constant value, and detects 
the sleeping person's 2 shape change based on the average value of the selected temporal change. 
Since this method detects the sleeping person's 2 shape change based on the average value of the 
temporal change of distance, it can prevent thinning the sleeping person's 2 partial large motion on 
the whole, becoming a size near the movement toward breathing, and influencing detection of 
breathing of the sleeping person 2. In this case, one cycle of the detected signal will correspond to 1 
breathing. 
[0090] 

As the 4th method of detecting the sleeping person's 2 shape change, the detection processing part 
23 chooses the temporal change in which an absolute value exceeds constant value, and detects 
the sleeping person's 2 shape change based on the average value of the absolute value of the 
selected temporal change. Since this method detects the sleeping person's 2 shape change based 
on the average value of the absolute value of the temporal change of distance, For example, since it 
is integrated without offsetting each even if multiple selection of the temporal change of the 
distance in which an absolute value exceeds constant value is made and the temporal change of two 
or more selected distance has positive/negative, sensitivity becomes good to a small change like 
breathing. In this case, two cycles of the detected signal will correspond to 1 breathing. 
[0091] 

As the 5th method of detecting the sleeping person's 2 shape change, each phase of the temporal 
change about two or more selected distance sensors 1 1 is compared mutually, a phase carries out 
grouping of the near things of each by this comparison, and the detection processing part 23 asks 
for total of each group's temporal change. And each group's total is ****(ed) among the groups near 
an opposite phase. The detection processing part 23 detects the sleeping person's 2 shape change 
based on the value obtained from this Since each phase of a temporal change carries out 

grouping of the near things of each and this method asks for total, the sleeping person's 2 breathing 
is extracted as a group, and it can amplify it, for example. Since the sleeping person's 2 shape 
change is detected based on the value which ****(ed) each group's total and was obtained from 
**** among the groups still nearer to an opposite phase, For example, by the sleeping person's 2 
breathing, even if there are a portion which goes up, and a falling portion, by ****(ing), breathing 
pattern amplitude can be made to be able to amplify and breathing can be detected certainly. In this 
case, one cycle of the detected signal will correspond to 1 breathing. 
[0092] 

As the 6th method of detecting the sleeping person's 2 shape change, The detection processing 
device 23 computes the frequency spectrum of all the outputs of two or more distance sensors 1 1, 
The sharpness of the peak of said computed frequency spectrum is beyond constant value, and said 
sharpness may choose the highest distance sensors 11, and based on the temporal change about 
said selected distance sensors 1 1, it may constitute so that the shape change of the supervisory 
object 2 may be detected. 
[0093] 

The value which did division of the height of a spectral peak with the integral value of the height of 
the spectrum of a perimeter wave number, and when discrete, the sharpness (acutance of image of 
a peak) of a peak, for example, For example, the value which did further division of the value which 
added height with the higher spectrum of the next door of a peak to the peak height by the sum of 
the height of the spectrum of a perimeter wave number can be made into an index. Since the 
distance sensors 1 1 which have detected the sleeping person's 2 breathing clearly can be chosen by 
evaluating that the sharpness of a peak is beyond constant value, it is easy to detect the sleeping 
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person's 2 breathing. 
[0094] 

As the 7th method of detecting the sleeping person's 2 shape change, The detection processing 
device 23 computes the frequency spectrum of the output of the distance sensors 1 1 which have 
an absolute value of said temporal change in predetermined width, It is good for the sharpness of 
the peak of said computed frequency spectrum to be beyond constant value, and for said sharpness 
to choose the highest distance sensors 11, and to constitute based on the temporal change about 
said selected distance sensors 1 1, so that the shape change of the supervisory object 2 may be 
detected. In this method, it becomes easy to detect the sleeping person's 2 breathing to set width 
predetermined in the absolute value of a temporal change as the field to which the sleeping person's 
2 breathing exists. 
[0095] 

As the 8th method of detecting the sleeping person's 2 shape change, The detection processing 
device 23 computes the frequency spectrum of the output of two or more distance sensors 1 1 from 
the one where the absolute value of said temporal change is larger, It is good for the sharpness of 
the peak of said computed frequency spectrum to be beyond constant value, and for said sharpness 
to choose the highest distance sensors 11, and to constitute based on the temporal change about 
said selected distance sensors 1 1, so that the shape change of the supervisory object 2 may be 
detected. 
[0096] 

The detection processing part 23 detects the sleeping person's 2 shape change using the above 
detecting methods. The monitoring instrument 1 judges the sleeping person's 2 condition based on 
the detected shape change. For example, when the cycle which a breathing pattern has for a short 
time is confused, or when the cycle which a breathing pattern has changes rapidly, it can be 
surmised that they are cerebrovascular disease, such as heart diseases, such as lung diseases, such 
as spontaneous pneumothorax and bronchial asthma, and congestive heart failure, or cerebral 
hemorrhage, for example. When disappearance of a breathing pattern continues, it can be surmised 
that the sleeping person's 2 breathing stopped. And when the body motion of the sleeping person 2 
instead of a breathing pattern occurs frequently for a short time, a situation in which the sleeping 
person 2 is troubled with a certain reason, and is rioting can be guessed. 
[0097] 

Since it changes sharply far compared with the case where only breathing is detected from a 
temporal change, detection of the sleeping person's 2 body motion or movement is easily detectable. 
In this case, the detection processing part 23 can also detect further whether the sleeping person 2 
is moving rising whether it is moving by the spots, such as changing sides, for example, for example 
from a bed etc. from each temporal change corresponding to two or more distance sensors 11. Even 
when the sleeping person 2 does a periodic and small motion like a convulsion, abnormalities can be 
detected from the waveform pattern. It is also detectable with the state where the sleeping person 
2 is twitching, by saving the waveform pattern in the state where it is twitching at the storage parts 
store 24. 
[0098] 

With reference to drawing 14 , the example of a normal and unusual breathing pattern is explained. 
The normal breathing pattern saved at the breathing pattern preserving part 26 in the storage parts 
store 24 is a periodic pattern as shown in drawing 14 (a). However, the range normal as a breathing 
rate for 1 minute in the case of an adult is about 10 to 20 times. The unusual breathing pattern 
saved at the breathing pattern preserving part 26, For example, it is the breathing pattern 
considered to produce chain stokes (Cheyne-Stokes) breathing, central hyperventilation, ataxic 
breathing, large breathing of dregs MAURU (Kussmul), etc. when the obstacle has occurred inside of 
the body physiologically. 
[0099] 
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The breathing pattern of central hyperventilation is shown in drawing 14 (c), and the breathing 
pattern of ataxic breathing is shown for the breathing pattern of Cheyne-Stokes breathing in 
drawing 14 (b) at drawing 14 (d). respectively. 

Furthermore, the name of a disease or the disease part at the time of being generated by the 

above-mentioned unusual breathing pattern is shown in drawing 15 . 

[0100] 

The detection processing part 23 distinguishes whether the sleeping person's 2 breathing pattern 
belongs to which breathing pattern using the frequency of breathing of each breathing pattern and 
appearance frequency differing from sounding, and judges the sleeping person's 2 condition. 
[0101] 

Furthermore, when it judges with belonging to the breathing pattern considered that the sleeping 
person's 2 breathing produces the detection processing part 23 in **** which the obstacle has 
generated inside of the body physiologically, if the sleeping person 2 is doing unusual breathing and 
is in a dangerous state, it will detect. The sleeping person's 2 condition detected in this way is 
outputted by the control section 21 from the output unit 28. The contents outputted are the name 
of a disease, a disease organ, a disease part, etc. which are considered when it comes to the 
sleeping person's 2 detected breathing rate, the frequency of a motion, and the name of an unusual 
breathing pattern and the cause of the breathing. 
[0102] 

Above, in two or more case, it explained, but the number of the distance sensors 1 1 may be one, 
and in that case, they can simplify the monitoring instrument 1 and can miniaturize it. Since the 
number of the outputs from the distance sensors 1 1 to process decreases, the high speed 
processing of the monitoring instrument 1 is possible. 
[0103] 

According to a 1st above embodiment, the sleeping person's 2 breathing can be detected certainly 
and the sleeping person's 2 condition can be judged. And since image processing using the camera 
which is mentally uncomfortable is not used, high speed processing is possible with a simple device. 
When elderly people and a sick person fall into critical condition, a prompt emergency action is 
possible. 
[0104] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ D r awing Ijlt is a typical perspective view showing the outline of the monitoring instrument which is 
an embodiment of the invention. 

[Drawing 2] It is a schematic plan view explaining the example of arrangement (b) with which the 
example of arrangement of the target point which is an embodiment of the invention (a), and a target 
point overlap. 

[Drawing 3] It is a block diagram showing the example of composition of the monitoring instrument 
used by an embodiment of the invention. 

[Drawing 4] It is a typical side view explaining the case where attach a curve and the distance 
sensors which are embodiments of the invention are installed. 

[ Drawin g 5]It is a block diagram showing the example of composition of the infrared distance sensor 
used by an embodiment of the invention. 

[Drawing 6] They are the (a) schematic plan view explaining PSD in the case of drawing 5 , and (b) 
typical transverse-plane sectional view. 

[Drawing 7] It is a mimetic diagram which illustrates how to compute the distance of a supervisory 
object by an embodiment of the invention. 

[Drawing 8] It is a block diagram showing the example of composition of the ultrasonic sensor used 
by an embodiment of the invention. 

[Drawing 9]It is a block diagram showing the example of composition of the electro magnetic pulse 
distance sensor used by an embodiment of the invention. 

[Drawing 10] It is a block diagram showing the example of composition of the passive type optical 
distance sensor used by an embodiment of the invention. 

[Drawing 1 1] It is a schematic diagram showing the illumination pattern in the case of drawing 10 . 
[Drawing 12] It is a mimetic diagram which illustrates how to compute the distance of a supervisory 
object from the azimuth difference of one pair of line CCD in the case of drawing 10 . 
[ Drawin g 13] It is a schematic diagram which is used by an embodiment of the invention and in which 
showing the waveform pattern of breathing. 

[Drawing 14] It is a schematic diagram showing the waveform pattern of normal and unusual 
breathing in the case of drawing 13 . 

[Drawing 15] It is a figure showing the table of the name of a disease corresponding to the waveform 
pattern of unusual breathing in the case of drawing 14 , or a disease part. 
[Description of Notations] 

1 Monitoring instrument 

2 Sleeping person 

3 Bedding 

4 Stand 

5 Target point 
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6 Bed 

10 Case 

1 1 Distance sensors 

20 Control device 

21 Control section 

22 Operation part 

23 Detection processing part 

24 Storage parts store 

25 Distance information preserving part 

26 Breathing pattern preserving part 

27 Input device 

28 Output unit 

29 Interface 

30 Infrared distance sensor 

31 Infrared light irradiation part 

32 Infrared light light sensing portion 

40 Passive type optical distance sensor 

41 The 1st light sensing portion 

42 The 2nd light sensing portion 

47 Difference image formation part 

48 Correlation output calculation part 
50 Monitor area 

70 Ultrasonic sensor 

80 Electro magnetic pulse distance sensor 
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JPO and INPIT are not responsible for any 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 




[Drawing 4] 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 7] 




[Drawing 8] 
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[Drawing 9] 



[Drawing 10] 
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[Drawing 11] 




[Drawing 12] 
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[Drawing 14] 
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[ D ra w ing 15] 



[Translation done.] 



http://www4jpdlJnpit.gojp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ipdl.... 10/23/2009 



